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LETTER 



FROM 



THE SECRETARY OF WAR, 

TBANSMITTINO, 

WITH A IiETTEB FROM THE CHIEF OF ENGINEEBS, BEFOBT OF A 
BOABD OF ENGINEEBS ON AN EXAMINATION OF THE OHIO 
BIVEB WITH A VIEW TO OBTAINING CHANNEL DEPTHS OF 6 
AND FEET, BESPECTIVELY. 



January 13, 1908. — Referred to the Committee on Rivers and Harbors and 
ordered to be printed with illustrations. 



War Department, 
Washington^ January 11^ 1908. 
Sir : I have the honor to transmit herewith a letter from the Chief 
of Engineers, U. S. Army, dated 10th instant, together with copy of 
report of a Board of Engineers, dated December 15, 1906, on examina- 
tion of Ohio River with a view to obtaining channel depths of 6 and 9 
feet, respectively, made in compliance with the provisions of the river 
and harbor act of March 3, 1905. 

Very respectfully, Wm. H. Taft, 

Secretary of War. 
The Speaicer of the House of Representatives. 



War Department, 
Office of the Chief of Engineers, 

Washington^ January 10^ 1908. 
Sir : The river and harbor act approved March 3, 1905, in the item 
making appropriation for the further improvement of the Ohio 
River, contains the following : 

The Secretary of War is hereby authorized and directed to appoint a board 
of engineers to examine the Ohio River, and report at the earliest date by which 
a thorough examination can be made, the necessary data with reference to the 
canalization of the river, and the approximate location and number of locks and 
dams in such river, with a view both to a depth of six feet and nine feet ; and 
in said report shall include the probable cost of such improvement with each of 
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2 OHIO BIVEB. 

the depths named, the probable cost of maintenance, and the present and pro- 
spective commerce of said river, upstream as well as downstream having regard 
to both local and through traffic. They shall also report whether, in their 
opinion, such improvement should be made, and whether other plans of improve- 
ment could be devised under which the probable demands of traffic, present and 
prosijoctive, could be provided for without additional locks and dams, or* with a 
less number than is described in surveys heretofore made, giving general details 
relating to all of said plans and the approximate cost of completion thereof. 
They shall also examine the said river from the mouth of the Green River to 
Cairo, with a view to determining whether an increased depth can be main- 
tained by use of dredges. 

On May 12, 1905, by authority of the Secretary of War and in 
accordance with the provisions of the act just q^uoted, a Board of offi- 
cers of the Corps of Engineers, consisting of Lieut. Col. D. W. Lock- 
wood, Lieut. Col. Ernest H. RuflFner, Lieut. Col. Clinton B. Sears, 
Maj. George A. Zinn, and Maj. Wm. L. Sibert, was constituted by 
the Chief of Engineers and directed to assemble at Cincinnati, Ohio, 
at the call of the senior member, to carry out the purposes of the act. 
Capt. Harry Burgess, Corps of Engineers, was assigned to duty as 
recorder of the Board. 

The Board made an inspection of the river, organized and con- 
ducted a hvdrographic survey, and collected data and statistics from 
all available sources bearing upon the several features required by law 
to be reported upon. The report of the Board, dated December 15, 
1906, is presented herewith for transmission to Congress. Its perusal 
will show how careful and thorouffh has been the work of the Board 
and to what degree of confidence the report is entitled. 

Taking up in order the objects of inquiry specified in the law, the 
Board finds that a 6- foot navigation at low water can be established 
in the Ohio River from Pittsburg to Cairo by the construction of 45 
locks with movable dams, at an estimated cost of $50,962,266 in addi- 
tion to funds heretofore appropriated and authorized; that a 9-foot 
navigation over the same length of river can be established by the 
construction of 54 locks and dams, at an estimated cost of $63,731,488. 
The Board estimates the annual cost of maintenance at $15,000 for 
each lock and dam, making a total of $675,000 for the 6-foot project 
and $810,000 per annum for the 9-foot project. It should be noted, 
however, that these maintenance estimates do not take into considera- 
tion any dredging which may be found necessary in the pools. This 
subject will be considered later. 

The Board gives exhaustive consideration to the question of present 
and probable commerce, both downstream and up, and it appears that 
the present commerce of the river is approximately 9,000,000 tons per 
annum, of which a large proportion is downstream. Having in view 
the fact that a canalized river offers an upstream navigation lower in 
cost and quicker in transit than an open-river project, the Board, 
arguing from the known natural resources of the section and its popu- 
lation, concludes that a river improved by this method will afford 
facilities for the cheap exchange of mineral, agricultural, and manij- 
factured commodities, which from their low value and bulk can not 
be exchanged unless such cheap facilities are offered, and that there is 
every probability that the improvement of the Ohio River by canal- 
ization, as proposed, would mduce a very large future commerce 
which does not now exist in addition to retaining and greatly facili- 
tating and cheapening the commerce which the river now bears. The 
Board adverts to the probable opening of the ship canal, for whidi 
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Congress has recently given a national charter, from the lakes to the 
Ohio Valley and notes that an improved Ohio Kiver will form a 
natural link in extension of this canal to all parts of the Ohio and 
Mississippi valleys. 

The Board finds that the probable demands of traffic, present and 
prospective, can not be provided for by any other plan of improve- 
ment not having locks and dams, or having a less number of locks and 
dams than those proposed in the report. 

The Board further finds that a 0-foot depth can be maintained by 
dredging below Green River, but that a 9- foot depth can not be main- 
tained economically. 

After careful discussion of the factors entering into the cost of 
transportation by water the Board finds that the probable cost per 
ton-mile for a 0-foot project will be 0.00o3 cent, or 03.14 cents for 
a ton of coal delivered at Cairo from Pittsburg. For a 9-foot proj- 
ect the corresponding figures are 0.0447 cent and 43.25 cents, show- 
ing an economical advantage in the ratio of 3 to 2 in favor of the 
deeper project as compared with an increased cost ratio of 5 to 6 only. 
The estimated cost in both cases is materially increased by the neces- 
sity of making provision for the present unique method of coal trans- 
Eortation on the Ohio River, a method which has been developed 
y long experience, which has cut down the cost of transportation 
to a figure unprecedented in the history of commerce and which is 
apparently so well grounded on sound economical considerations that 
it can not and should not be disturbed. A project ignoring this 
method of transportation of coal and adapted to all other forms of 
traffic now found on the Ohio River or likely to be developed as a 
result of the improvement, could be devised on an estimated cost 
materially less than that herein presented, but such a project at a 
lesser cost does not appear to be admissible and is not considered. 

The Board therefore finally recommends that the 9-foot project, 
involving 54 locks and dams at an estimated cost of $63,731,488, 
should be adopted. 

As provided by law this report was referred to the Board of 
Engineers for Rivers and Harbors for review. This Board made 
a personal inspection of the river and held a public hearing at Pitts- 
burg on August 12, 1907, at which hearing the representatives of 
the various localities interested in the proposed improvement fur- 
nished written statements in advocacy thereof. In its report « on this 
subject, dated October 18, 1907, the Board of Engineers for Rivers 
and Harbors, reviewing the former report in detail and submitting 
views ditfering somewhat on minor points from those expressed by 
the special Board, nevertheless coincides in the conclusions of that 
Board and recommends, without qualification, tlie improvement as 
proposed by that Board. 

The Board of Engineers for Rivers and Harbors calls attention to 
the necessity for dredging in the pools as an item of maintenance 
and expresses the opinion that the maintenance cost of the special 
Board for the 9-foot project of about $800,000 per annum should 
be increased on this account to $1,000,000 per annum. 

In transmitting this report of the special Board organized under 
the explicit mandate of Congress 1 think it important to emphasize 
certain unusual features of it and to comment upon the same. 

• See page 110. 
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It will be noted in the first place that, by a plain inference, the con- 
clusions of the report depend upon a conjectural future commerce 
rather than upon the commerce now existing or plainly in sight. 
It is in fact an assumption of the restoration of the field of commer- 
cial usefulness which the river enjoyed before the advent of any rival 
method of transportation. It is assumed that conmierce will alway? 
seek the route which it finds cheapest, cost and convenience consid- 
ered, that by the method of improvement proposed the cost and con- 
venience of commerce in both directions on the Ohio River can be 
made less than by any other method of transportation, and that under 
such conditions the traffic will surelv seek the river. Attention is 
called by the Board of review to the fact that Confess has not up to 
this time sanctioned a project of such extent as this upon considera- 
tions of this character. Whether it ought to sanction either of these 
projects would appear to be a matter purely for legislative determina- 
tion, based upon such data as are supplied by this report or as may be 
obtained by further inquiry. The original Board and the Board of 
review are both convinced that the probability of increased traffic is 
sufficiently stronff to justify the proposed expenditure — ^this from the 
standpoint of ordinary business considerations— ^and from this stand- 
point 1 concur in this view. The question as to whether a step in ad- 
vance shall be taken and whether this apparently good business prop- 
osition shall be made the basis of legislation for entering upon the 
improvement I prefer to leave to the wisdom of Congress, 

On one point, however, my convictions are most strong and em- 
phatic, and that is that there is no hope for success in the development 
of such a commerce as is predicated for the Ohio River by any other 
method of improvement than the one proposed. It is possible that a 
further study of the situation and a thorough revision of the project 
might reveal the possibility of reducing the number of locks and dams 
slightly and giving higher lifts to the latter, thus accomplishing 
better results at slightly decreased cost, but I entertain no doubt what- 
ever that the development of a large future commerce, seeking the 
river in preference to other methods on account of the increased con- 
venience and diminished cost of freight movement, depends absolutely 
upon a method of improvement which will have a tendency to remove 
or minimize the present vastly different conditions between upstream 
and downstream traffic The unprofitableness of the upstream move- 
ment has always been a drag upon the downstream movement, 
whereas every increment of the upstream traffic on a profitable basis 
will have a tendency to decrease the cost and increase the amount of 
downstream traffic. The greatest disparity of conditions between the 
downstream and upstream freight movement resides in the current, 
which hampers both, though not equally. 

The pronounced advantage of lake over river transportation is very 
largely the result of the absence of current in t^he former. It follows 
that a scheme of improvement of the Ohio River promising success 
must present as one of its features a diminution of current, which can 
not be attained in any appreciable degree by any open-channel 
method. 

Very respectfully, 

A. Mackenzie, 
Brig, Gen,^ Chief of Engineers^ U. S. Army. 

The Secretary or War. 
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REPORT OF A BOARD OF ENGINEERS ON EXAMINATION OF OHIO 
RIVER WITH A VIEW TO OBTAINING CHANNEL DEPTHS OF 6 AND 
9 FEET, RESPECTIVELY. 

Louisville Ky., December 16, 1906. 

General: The Board constituted by paragraph 1, Special Orders 
17, Office of the Chief of Engineers, May 12, 1905, has the honor to 
make the following report: 

The orders constituting the Board and detailing the recorder are — 

Special Obdebs,! War Department, 

No. 17. / Office of the Chief of Engineers, 

Washington, May 12, 1905. 
Extract 

1. By authority of the Secretary of War and in accordance with the provi- 
BioDS of the river and harbor act of March 3, 1905, a Board of officers of the 
Corps of Engineers to consist of Lieut. Col. Daniel W. Lockwood, Lieut. Col. 
Ernest H. Ruflfner, Lieut. Col. Clinton B. Sears, MaJ. George A. Zinn, Maj. 
William L. Sibert, will assemble at Cincinnati, Ohio, upon the call of the senior 
member, to examine the Ohio River and report at the earliest date by which a 
thorou^ examination can be made the necessary data with reference to the 
canalization of the river and the approximate location and number of locks 
and dams in such river, with a view both to a depth of 6 feet and 9 feet ; and 
in said report shall Include the probable cost of such improvement with each 
of the depths named, the probable cost of maintenance, and the present and 
prospective commerce of said river, upstream as well as downstream, having 
regard to both local and through traffic. They shall also report whether, in 
their opinion, such improvement should be made and whether other plans of 
improvement could be devised under which the probable demands of traffic, 
present and prospective, could be provided for without additional locks and 
dams, or with a less number than Is described in surveys heretofore made, 
giving general details relating to all of said plans and the approximate cost 
of completion thereof. They shall also examine said river from the mouth of 
the Green River to Cairo with a view of determining whether an increased 
depth can be maintained by the bse of dredges. 

The expenses of the Board art payable from the appropriation for " Im- 
proving Ohio River: General improvement." 

The Board is authorized to visit such points as It deems necessary for the 
proper performance of its duties. 



By command of Brig. Gen. Mackenzie : 

Frederic V. Abpot, 
Major, Corps of Engineers. 

Special Orders,! War Department, 

No. 18. J Office of the Chief of Engineers, 

Washington, June 14, 1905, 
Capt Harry Burgess, Corps of Engineers, is hereby detailed, in adtlition to 
his other duties, as recorder and disbursing officer of the Board of officers of 
the Corps of Elngineers, appointed by paragraph 1, Special Orders, No. 17, Office 
of the Chief of Engineers, May 12, 1905, to examine the Ohio River and report 
plans for the improvement of said river. Captain Burgess will report by letter 
to Lieut Col. Daniel W. Lockwood, Corps of Engineers, senior member of the 
Board, for instructions. 
By command of Brig. Gen. Mackenzie : 

Frederic V. Abbot, 
Major, Corps of Engineers. 

The act of Congress authorizing the appointment of the Board and 
designating its duties is as follows : 

(Pumjc— No. 215.) 

An Act Making appropriations for the construction, rei)air, and preservation 
of certain public works on rivers and harbors, and for other purposes. 



The Secretary of War is hereby authorized and directed to appoint a board 
of engineers to examine the Ohio River, and report at the earliest date b'j 
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which a thorough examination can be made, the necessary data with reference 
to the canalization of the river, and the approximate location and number of 
loclvs and dams in such river, with a view both to a depth of six feet and nine 
feet; and in said report shall include the probable cost of such improvement 
with each of the depths named, the probable cost of maintenance, and the 
present and prospective commerce of said river, upstream as well as down- 
stream having regard to both local and through traffic. They shall also report 
whether, In their opinion, such improvement should be made, and whether other 
plans of improvement could be devised under which the probable demands of 
traffic, present and prospective, could be provided for without additional locks 
and dams, or with a less number than is described in surveys heretofore made, 
giving general details relating to all of said plans and the approximate cost of 
completion thereof. Thty shall also examine the said river from the mouth of 
the Green River to Cairo, with a view to determining whether an increased 
depth can be maintained by use of dredges. 

Approved, March 3, 1905. 

On June 16, 1905, an allotment of $56,000 from the appropriation 
for " Improving Ohio River : General improvement " was made for 
the prosecution of the survey of the Ohio xliver and for the expenses 
of the Board; on January 3, 1906, an additional allotment of 
$9,646.20, and on November 2, 1906, an additional allotment of $2,500, 
were made from the same appropriation. 

MEETINGS OF THE BOARD. 

The Board held its first meeting on June 8 and 9, 1905, at Cin- 
cinnati, Ohio, at which meeting it was decided that a survey of the 
river from the mouth of the Big Miami to Cairo would be necessary 
and that such survey should be similar to that previously made of 
the river from Pittsburg to the mouth of the Big Miami, hereafter 
referred to. It was also decided to request the Chief of Engineers 
to detail an executive officer to conduct the necessary surveys and 
such other work as might be assigned to him. A second meeting was 
held at Pittsburg on October 16 and 17, 1905, when the Board made 
a thorough examination of the locks and dams on the Ohio in that 
engineering district. In October, 1906 (19 to 22), the Board went 
over the river from Louisville, Ky., to Cairo, 111., on the Government 
steamer Major Mackenzie^ traveling only during the daytime so as 
to examine this portion of the river at low water, especially that part 
below the mouth of the Green River. During this trip the Board 
was in practically a continuous session. Meetings were also held in 
Louisville on December 14 and 15, 1905, and August 16 and 17, 1906, 
the final meeting being held at Louisville on December 14 and 15y 
190C). 

The work of the Board was done chiefly by committees of from one 
to three members, the conclusions of the committees being reported 
at the meetings of the Board and there discussed by the full Board. 

PHYSICAL CHARACTERISTICS OF THE RIVER. 

From the junction of the Allegheny and Monongahela rivers, which 
form the Ohio, to the junction of the Ohio with the Mississippi at 
Cairo is a distance of 967 miles. With its tributaries it drains an area 
of approximately 210,000 square miles, having a population of about 
12,000,000 inhabitants. 
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The discharge of the Ohio is constantly varying, but it may be 
said in generalthat the lowest stages occur in the months of August. 
September, and October, and the highest in February, March, and 
April, with occasional floods of short duration throughout the year. 
From 1832 to 1906 the highest sta^ occurred in one oi the months be- 
tween August and Mav, and the lowest between July and November. 
The highest recorded floods are given in the following table: 



Place. 



Low 

water on 

gauge. 



PIttflburg.. 
Wheeling.. 
Marietta-. 



Cincinnati-. 
Louisville: 



Head of falls 



Foot of falls 

Bvansvllle 




—1.30 

.90 

1.67 

1.92 

1.70 

2.00 

- .30 



- .70 
-l.OO 



1832. 



43.60 
49.00 
64.01 

40.76 
67.50 
46.29 

1867. 
61.00 

1862. 
61.27 



1883. 



27.76 
35.75 
43.67 
66.33 

43.80 
70.10 
47.80 



50.70 
62.20 



1884. 



83.25 
52.08 
52 .'00 
n.06 ■ 

46.70 
72.00 
48.80 



54.25 
51.79 



The duration in dajrs of the various stages varies greatly from year 
to year. The following table shows the average number of days per 

?'ear that the United States river gauges read 6 feet or over and 9 
eet or over. The averages are from the records of ten years (1895 
to 1904) except for Madison, Ind., and Louisville, Ky., below the 
falls, where the records are for five years (1900 to 1904) : 



River gauge station. 



Milefl be- 
low Pitts- 
burg. 



Number of 

days G feet 

or over. 



Number of 

rtays 9 feet 

or over. 



Davis Island dam 

Dam No. 6 

Wheeling, W. Va 

Parkersburg, W. Va.« 

Point Pleasant, W. Va 

Portsmouth, Ohio 

Otodnnatl, Ohio 

Madison, Ind 

Loulsvine, Ky., head of falls 

JLoolsvlUe. Ky.. foot of falls 

Evansvllle, Ind 

Padocah, Ky 

Oalro, 111 — 



6.0 
28.5 
90.0 
18i.5 
2&3.4 
3r)3.0 
465.5 
553.5 
590.0 
601.25 
78 J. 
919.5 
967.0 



158.4 

203.1 
200.5 
2?8.3 
204.8 
272.4 
300.2 
288.0 
212.7 
283.8 
260.7 
252.1 
833.6 



79.0 
117.0 
119.2 
140.8 
150.8 
216.4 
248.3 
233,0 

97.6 
230.0 
198.5 
203.6 
302.4 



• Just below Parkersburg a dam confining the low-water discharge to one side of an Island 
increases the number of days that a 6-foot stage Is recorded. The effect of the dam Is local 
aiKl is not observable above a 10-foot stage. 

This table indicates the following arrangement of reaches of river 
in the order of their present navigability : 

Six feet or over. — (^1) Portsmouth, Ohio, to Madison, Ind.; (2) 
below falls at Louisville, Ky., to Evansville, Ind.; (3) Evansvi^Je, 
Ind., to Cairo, 111.; (4) Madison, Ind., to Louisville, Ky.; (5) Ports- 
mouth, Ohio, to ParKersburff-^ W. Va.; (6) Parkersburg, W. Va., to 
Beaver, Pa. (Lock No. 6) ; (7) Beaver, Pa., to Pittsburg, Pa. 

Nine feet or over, — (1) Portsmouth, Ohio, to Madison, Ind.; ^2) 
below falls at Louisville, Ky.. to Evansville, Ind.; (3) Evansville, 
Ind,, to Cairo, 111. ; (4) Portsmouth. Ohio, to Parkersburg, W. Va. ; 
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(5) Parkersburg, W. Va., to Beaver, Pa.; (6) Beaver, Pa., to Pitts- 
burg, Pa. 

Ml of the money necessary to complete the improvwnent from 
Beaver to Pittsburg, making a 9-foot aepth, has been appropriated. 
By extending the present aam system at the head of the falls at 
Louisville across the river so as to provide a pool elevation of about 
412.0 feet above sea level the reach or the river from Madison to Louis- 
ville will be navigable the entire year for boats drawing 9 feet and 
will connect Louisville with the present best navigable reach of the 
Ohio River. A study of the gauge records indicates that movable 
dams across the Ohio below Louisville, providing a 9- foot depth, 
would be operated 5 or 6 times a year; at Cincinnati 6.2 times a 
yearj and between Wheeling and Pittsburg 14.5 times a year. Both 
partial and complete maneuvers of dam are considered in the above 
statement. The storage effects of the dams as the improvement of 
the river proceeds downstream from any point will, it is thought, 
control to some extent the moderate rise and prolong the length of the 
naturallv navigable stages of the river below. 

The slope of the low-water surface diminishes gradually from an 
average of 11.4 inches to the mile between Davis Island dam and 
Wheeling, W. Va. (85.3 miles), to 3.7 inches between Paducah, Ky., 
and Cairo (67 miles). 

Between Pittsburg and Wheeling the bed of the river is coarse 

f ravel and bowlders and sometimes rock. Below Wheeling the gravel 
ecomes finer, the bowlders fewer, and bars of river sand appear. 
Below the mouth of the Kanawha the river becomes more distinctly 
a river with sand in bed, although there are some gravel bars above 
Louisville. 

The average width between banks does not increase materially 
from Pittsburg to Cincinnati. In the long pool above the falls of 
the Ohio at Louisville the average width is much greater than that 
above Cincinnati, while just below the falls there is a considerable 
narrowing. Below this the average width continues to increase 
toward the mouth of the river. The maximum width between 
banks is about 20 miles from the mouth, where the width is consider- 
ably over a mile. There are many islands in the river, over 50 above 
Louisville and about 30 below, varying in size from a few acres to 
5,000 acres. Many of them are cultivated and all are practically 
permanent in position. 

The principal navigable tributaries of the Ohio are the Allegheny, 
Monongahela, Muskingum, Little Kanawha, Kanawha, Big Sandy, 
Kentucky, Green, Wabash, Cumberland, and Tennessee, on all of 
which the United States has undertaken works of improvement. 
Other important tributaries are the Beaver, Little Beaver, Big Hock- 
ing, Shade, Raccoon, Guyandot, Big Scioto, Licking, Big Miami, 
Salt, Saline, and Tradewater. The larger number and the more im- 
portant of the tributaries enter from the south. It does not appear 
necessary to give in this place a detailed description of these tribu- 
taries or of the improvement works upon them because their improve- 
ment has no direct bearing upon the improvement of the Ohio except 
in so far as they influence the amount of traffic to be handled. 

The Ohio River is a succession of natural pools formed by bars. 
Some of the bars are of gravel and some of sand, light or heavy, while 
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some, as at Beaver and Grand Chain, are formed by solid rock or 
hardpan shoals. The falls of the Ohio at Louisville, Ky., are formed 
by an irregular mass of limestone lying in the bed of the river. In 
their natural condition the falls or rapids were entirely impassable 
during the largest part of the year ana at all times, except when the 
river was very high, navij^tion over them was diflScult ana dangerous. 

Navigation in the Ohio is stopped not only by low stages of the 
river but also occasionally by ice, averaging ten to twelve days per 
year. The losses of steamboats, barges, and flatboats due to ice are at 
times very great. Sometimes the ice forms and passes off without 
occasioning serious loss; sometimes there may be more than one 
serious break-up during the same winter. There are a number of 
natural ice harbors along the river, the most valuable of which are 
the mouths of those tributaries not obstructed by bars, such as the 
Kanawha, Kentucky, Green, etc. 

There are 27 bridges spanning the Ohio River, 15 of which were 
reported in December, 1903, by Col. G. J. Lydecker, Corps of Engi- 
neers, as obstructions to navigation by reason of insuflScient width of 
channel span. 

HISTORICAL. 

In 1820 Congress made an appropriation for a survey of the Ohio 
River from Louisville to the Mississippi River and down that river 
to its mouth. This survejr was made m 1821 by Captains Young and 
Poussin of the Topographical Engineers and Lieutenant Tuttle of the 
Engineers. In 1824 an appropriation of $75,000 was made for the 
improvement of certain sand bars in the Ohio and for the removal of 
snags from the Ohio and Mississippi rivers. During the following 
year, Maj. S. H. Long, Topographical Engineers, began the construc- 
tion of the first dike on the Ohio at Henderson, Ky. 

Under a charter granted by the State of Kentucky in 1825 a stock 
company constructed the Louisville and Portland Canal aronnd the 
falls of the Ohio, which was opened for traffic in 1830. The United 
States was one of the original stockholders in this company and 
gradually increased its holdings until on February 8, 1855, all stock 
was owned by the United States except five shares held by the 
directors to qualify them to hold such office. These directors con- 
tinued to manage the canal until the United States assumed control 
on June 11, 1874, purchasing the remaining five shares of stock. 
Between 1868 and 1873 the United States, although not managing the 
canal, made a series of appropriations for increasing its navigable 
capacity. Appropriations made since 1874 have been applied to its 
further improvement. 

In 1830 work was begun on the removal of rocks at Grand Chain 
and dikes at Scuffletown, Sisters, and French and Cumberland islands 
were constructed in 1831 and 1832. The first permanent work above 
the falls was the dams at Browns Island, constructed in 1836. The 
construction of dikes and cut-off dams was in pursuance of the project 
of regulation of depths by closing island chutes and by narrowing 
the channel by dikes projecting from the bank in order to concentrate 
the water upon bars to cause their removal. This method of improve- 
ment was carried on at many places until the practical discontinuance 
of appropriations for the Ohio in 1844. From 1826 to 1844 appro- 
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priations were made for the improvement of the Ohio with approxi- 
mate regularity, but from 1845 to 1866 only two appropriations were 
made, one of which was quite small^ ana the other only $95,000. 
Upon the resumption of appropriations in 1866 the method of 
improvement by works of contraction was resumed, and, with the 
removal of snags, wrecks, and other obstructions and the cutting of 
channels by dredging through bars not regulated, this plan is still 
in use fdr practically the whole river. Ice harbors have also been 
constructed at various points above the falls. 

While the method or improving the navigable channel of the river 
by means of dikes and cut-off dams was believed to be successful for 
the purpose of maintaining a minimum navigable depth of 3 feet, 
it was recognized at an early date that to provide for the accomo- 
dation of coal fleets the best method of improving the river, at least 
in the upper part of its course, was by means of locks and dams. The 
first recorded proposition for this purpose was made by Mr. W. Mil- 
nor Roberts, civil engineer, in 1870. In April, 1872, a Board of En- 
gineers was appointed to examine and report upon the applicability 
of certain plans for movable hydraulic gates for chutes and locks. 
In 1874, Maj. W. E. Merrill, Corps of Engineers, recommended the 
construction of 13 locks and movable dams with Chanoine wickets 
between Pittsburg and Wheeling and stated that there is no doubt of 
the absolute necessity of using locks in any rational plan for improv- 
ing the upper Ohio so as to secure a 6-foot navigation. In 1875 
Major Merrill expressed himself in favor of extending the movable 
dam system throughout the entire river, qualifying his statement as 
to its applicability below .the falls of the Ohio by saying that, al- 
though not assured of its serviceability there, it was a better system 
than one of permanent dams and the only other system promising 
f> or 7 feet of navigation at low water, the system of dikes not 
being likely to afford more than 4 feet at extreme low water and then 
only after an immense development of such works. The river and 
harbor act of March 3, 1875, approjpriated $100,000 " to be used for 
and applied towards the construction of a movable dam, or a dam 
with adjustable gates, for the purpose of testing substantially the 
best method of improving, permanently, the navigation of the Ohio 
Eiver and its tributaries." This dam was constructed at Davis Is- 
land and was opened for traffic October 7, 1885. 

The river ana harbor act of August 11, 1881, directed the appoint- 
ment of a Board of three Engineer officers whose duty it was to 
examine and report as to the feasibility and advisability of improv- 
ing the Ohio Kiver below Pittsburg by means of movable dams. 
This Board recommended the construction of four dams below Davis 
Island, No. 5 being just below the mouth of Beaver River. The 
first appropriation for the construction of this dam, now numbered 6, 
was made September 19, 1890. The lock was opened for traffic 
August 17, 1904, No. 2, 4f miles below Davis Island, being after- 
wards provided for and being completed in October, 1906. Appro- 
priations for the construction of Locks Nos. 2 to 6, inclusive, have 
been made by the various river and harbor acts since 1890. 

The act of June 3, 1896, authorizing a survey of the Ohio River 
from Pittsburg to Marietta, called for a report on " the number of 
movable dams necessary to improve said river between said points 
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to provide 6 feet of water therein at low water and the probable loca- 
tion of the necessary dams, as well as the probable cost thereof." 
This report (House Doc. 122, 55th Cong., 3a sess.) provided for a 
system of 18 locks between the points named, and appropriations were 
made as follows for beginning the construction of the locks and dams 
(Dams No& 1 to 6 having already been provided for as shown above) : 
Dams Nos. 13 and 18, March 3, 1899; Dams Nos. 7, 8, 11, and 19, 
June 13, 1902. 

The act of March 3, 1899, providing for a survey of the Ohio River 
between Marietta, Ohio, and the mouth of the Big Miami, states that 
the survey is to be made " with a view to the improvement of said 
river between said points by movable dams and otherwise so as to 
provide 6 feet of water in said river at low water, this survey to 
include a report upon the location of the necessary dams and the 
probable cost thereof." As this was in continuation of the previously 
authorized project the locks were given consecutive numberings. 
Appropriations for their construction were made as follows: Dam 
No. 26, March 3, 1905 ; Dam No. 37, June 13, 1902. Dam No. 37 cor- 
responds with the lock to be located near Cullums Ripple referred to 
in the joint resolution of January 10, 1899. 

The river and harbor act of June 13, 1902, provides for an examina- 
tion at and below pool No. 1 in said river with a view of securing 
increased depth and additional harbor facilities for the city of 
Pittsburg. A Board of officers of the Corps of Engineers ordered 
to consider and report upon this matter was of the opinion that to 
meet the demands of trafiic a depth of 9 feet should be provided from 
Davis Island (Lock No. 1) to Lock No. 7 (Annual Report, Chief of 
Engineers, 1903, Part 2, page 1693). The river and harbor act of 
March 3, 1905, appropriated funds for securing a stage of 9 feet in 
the pools made by Dams Nos. 2, 3, 4, 5, and 6 by a modification of 
those locks and dams. Further appropriation for this purpose was 
made by the sundry civil act of June 30, 1906. 

SURVEYS. 

The earliest survey of any part of the Ohio was that mentioned 
in a preceding paragraph, from Louisville to the mouth. In 1837 
and 1838 a survey was made by Lieutenant Sanders, Engineers, from 
Pittsburg to Letarts, 234 miles; in 1844 this survey was continued 
downstream for 37 miles to Clippers Mills by C. A. Fuller, civil en- 
gineer, and in 1867 and 1868 the survey was completed from Clippers 
Mills to Cairo, 696 miles, by W. Milnor Roberts. The results of these 
surveys were compiled by Maj. W. E. Merrill, Corps of Engineers, 
in 1881, after being corrected from data of later surveys of special 
localities, and the maps were lithographed in 52 sheets and published. 
Special localities have been surveyed from time to time for use in 
connection with the general improvement of the river. 

The river and harbor act of June 3, 1896, provided for a survey of 
the Ohio River from Marietta, Ohio, to Pittsburg, Pa., and for a pre- 
liminary examination from Marietta, Ohio, to the mouth of the river. 
The river and harbor act of March 3, 1899, provided for a survey 
from Marietta, Ohio, to the mouth of the Big Miami. The reports 
of these surveys and examination were made: (1) from Marietta to 
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Pittsburg by Maj. W. H. Bixby, Corps of Engineers, on December 28, 
1898, published in House Document No. 122, Fifty-fifth Congiess, 
third session ; (2) on preliminary examination Marietta to the mouth, 
by Maj. W. H. Heuer, Corps of Engineers, on November 27, 1896, 
published in House Document No. 126, Fifty-fourth Congress, second 
session; (8) from Marietta to the mouth of the Big Miami, by Major 
Bixby, on January 14, 1902, published in House Document No. 336, 
Fifty-seventh Congress, first session. A joint resolution of January 
10, 1899, provided for a preliminary survey at or near CuUums Rip- 
ple, immediately below the city of Cincinnati, Ohio, for the location 
of a lock. 

In his report on the survey from Marietta to Pittsburg Major 
Bixby states, " at the time this special appropriation became avail- 
able the Ohio River had already been surveyed from its head to below 
Beaver River, Pennsylvania, a distance of about 29 miles, and 6 dams, 
No. 1 (Davis Island) to No. 6 (Merrill), had already been specially 
provided for to insure a 6-foot low- water navigation over this length. 
* * * Consequently no further special survey was considered 
necessary above Dam No. 6, and the present report is therefore lim- 
ited to the river below such dam." No description of the methods 
used in making this survey has been published, but it was probably 
made in a somewhat similar manner to the survey below the mouth 
of the Beaver. The field work of the survey from Beaver to Mari- 
etta was done during the low-water seasons of 1896 and 1897. The 
field work of the survey from Marietta to the mouth of the Big Miami 
was done during the low- water seasons of 1900, 1901, 1902, and 1903. 
These two surveys were essentially one, both being in charge of Mr. 
R. R. Jones, United States assistant engineer, and the same methods 
being used throughout. This combined survey covered the river 
from Beaver, Pa., to Gunpowder bar, 511.2 miles below Pittsburg, 
a distance of 482.2 miles, the line of precise levels and the low- water 
slope being extended to Louisville, Ky. The method of making this 
survey is described by Major Bixby in his report of January 14, 1902. 

This Board at its first meeting on June 8 and 9j 1905, made a pre- 
liminary report « to the Chief of Engineers, in which it was stated : 

The Board is of the opinion that, in order to make the thorough examination 
called for and in a way commensurate with the magnitude of the undertaking 
involved, the survey .of the river from the mouth of the Big Miami to Cairo 
should be made with the same degree of accuracy as that followed in the surveys 
already made from Pittsburg to the mouth of the Big Miami. It Is estimated 
that such survey would cost $85,000. If this amount of money is not available 
for this purpose the Board can make the estimates with an approximate degree 
of nccuracy from surveys covering a line of precise levels and sufficient sound- 
injis to show the low water and thread of the channel profiles and the devel- 
opment of bars, utilizing the Roberts and other surveys in connection therewith. 
The estimated cost of this survey is $50,000. 

An estimate of $6,000 to cover all other expenses of the Board was 
also included. The second project for the survey was approved and 
an allotment of $56,000 was made in June, 1905 : and on June 20 the 
recorder, Captain Burgess, was instructed by the Board, through the 
senior member, to submit a project for carrying on the survey, with 
number of parties to be put in the field, their organization, etc 
Sucii project was submitted and approved July 6, 1905. Considera- 
ble difficulty was encountered in organizing parties on short notice, 

•Not printed. 
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but the first party was organized and began work at the foot of the 
locks of the Xouisville and Portland Canal, at Louisville, Ky., on 
August 7, the second party being organized later and beginning work 
on September 12 at Gunpowder bar, the end of the Marietta-Big 
Miami survey. 

Mr. S. F. Crecelius, United States assistant engineer, was put in 
immediate charge of the entire survey. Party No. 1 consisted of (1) 
a base-line party, laying out and measuring base line, setting range 
stakes for sounding party, etc.; (2) precise-level party, running line 
of precise levels; (3) azimuth and witneiising party, obtaining and 
recording azimuth and witnessing angles at deflection points, mile 
points, and bench marks; (4) wye-level party, obtaining levels of 
water surface, setting water-slope stakes for sounding party, etc.; 
(5) sounding party, making cross-section lines of soundings at in- 
tervals of about 400 feet between lines; (6) necessary boatmen, men 
for general service, etc. ; in all, 40 men. Party No. 2, or upper party, 
did not have to obtain line of precise levels nor run base line and 
was organized into (1) base-line party, locating and clearing base 
line of 1903 survey, running out shore line, and rerunning base line 
where previous base line was under water; (2) wye-level party, 
setting water-slope and range stakes for sounding party, obtaining 
level of water surface, etc.; (3) sounding party, making cross-sec- 
tion lines of soundings at intervals of about 400 feet between lines; 
(4) bench-mark party, locating and uncovering bench marks of 1903 
survey; (6) necessary boatment, men for general service, etc.; in all, 
26 men. The upper party completed the work to Louisville on No- 
vember 7, 1905. The lower continued in the field until stopped by 
high water on December 2, 1905. 

In June, 1906, two complete parties were organized, party No. 1 
beginning work in the field on June 28, 1906, near Owensboro, where 
work was discontinued the previous fall, and party No. 2 beginning 
on June 28, 1906, at Caseyville, Ky. Each party was organized as 
follows: (1) base-line party, laying out and measuring l)ase line; 
(2) precise-level party, running line of precise levels; (3) azimuth 
and witnessing party, obtaining and recording azimuth and witness- 
ing angles at deflection points, mile points, and bench marks; (4) 
I'ange-lme party, setting range stakes and water-slope stakes for 
sounding party, running auxiliary base lines on islands, etc.; (5) 
wye-level party, obtaining level of water surface; (6) sounding party, 
making cross-section lines of soundings at intervals of about GOO feet 
between lines; (7) necessary boatmen, men for general service, etc.; 
in all, in the two parties, 100 men. The upper party completed its 
field work on September 7, 1906, and the lower party on September 8, 
1906. Temporary gauges, about 20 miles apart, within the limits of 
the survey, were established and read twice daily during the progress 
of the work. Unfortunately the low-water seasons of both 1905 and 
1906 were quite unfavorable for survey work, not only interfering 
with its progress but absolutely preventing the establishment of the 
exact low- water slope. It is intended to reestablish these temporary 
gauges as soon as favorable low-water stage occurs and to obtain 
uiereby necessary data to determine accurately the low-water slope. 
A force is now engaged in office work in connection with the survey. 

The methods used in this survey are essentially the same as de- 
scribed by Major Bixby except that no topography was taken and 
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the lines of soundings were farther apart than for Major Bixby's 
surveys, these changes being made necessary by lack of sufficient 
funds. The present survey is plotted on a scale of 1 inch equals 
200 feet (1:2,400) for the ijart of the river from Gunpowder bar 
to the mouth of the Green River and on a scale of 1 inch equals 400 
feet (1 : 4,800) from mouth of the Green River to Cairo, the smaller 
scale being necessary for the lower part because of the great widths 
of the river. The sheets for the part below Louisville arc in pencil 
only, but it is intended to continue the office work until all the 
drawings and other records of the survey are completed. A complete 

f)rofile showing the profile of the river bottom along the cliannel 
ine and the low-water slope has been prepared for the entire river 
from Pittsburg to Cairo, the horizontal scale being 1 inch equals 
5,000 feet and the vertical scale being 1 inch equals 4 feet. On 
this profile, which is included in this report, the location of locks and 
dams existing or under construction is shown with their pool sur- 
faces, as well as the locks and dams proposed for both the 6- foot and 
9-foot projects with their pool surfaces. The true low-water slope 
is shown on this profile for that part of the river above Louisville, 
while for the part below the profile shows an approximate low-water 
slope, determined by taking tne lowest readings for 1906 on the tem- 
porary gauges and reducing proportionally by comparisons with the 
low-water readings of 1904 on the permanent gauges at Louisville, 
Evansville, Paducah, and Cairo — the only permanent gauges on this 
part of the river. The profile therefore shows the total low-water 
difference in elevation between Louisville and Evansville, between 
Evansville and Paducah, and between Paducah and Cairo, but does 
not show exactly the slope between. 

To summarize, the maps and profiles on which plans and estimates 
in this report are based are prepared from the results of the surveys, 
(1) from Pittsburg to mouth of Beaver River, about 29 miles, made 
in 1893; (2) from mouth of Beaver to Marietta, about 142.25 miles, 
made in 1896 and 1897; (3) from Marietta to Gunpowder bar, about 
340 miles, made in 1900, 1901, 1902, and 1903; (4) from Gunpowder 
bar to Cairo, about 457.25 miles, made in 1905 and 1906 (precise 
levels and low-water slopes from Gunpowder bar to Louisville made 
in 1903). The total length of the river as ^ven above is 968.5 miles, 
which distance is measured alonff the base line and does not therefore 
exactly agree with the length of river measured along channel line. 
The distances given on profile are those measured along base line. 

PRESENT COMMERCE OF THE OHIO RIVER. 

The sources of information for obtaining reliable statistics showing 
the present commerce of the river are very limited. An act of Con- 
gress approved February 21, 1891, contains the following clause: 

that owners, agents, masters and clerks of vessels arriving at or departing 
from localities where works of river and harbor improvements are carried on 
shall fnrnish, on application of the person in local charge of the works, a com- 
prehensive statement of vessels, passengers, freight and tonnage. 

Under this act commercial statistics are collected at the Davis 
Ishuid dam and the Louisville and Portland Canal and at the various 
locks and dams of the tributaries — the Allegheny, Monongahela^ 
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Muskingum, Little Kanawha, Kanawha, Kentucky, and Green. The 
records kept at these places make no distinction between local and 
through freight, that is to say they do not give the places of origin 
and destination. There is a vast amount of traffic on the Ohio which 
does not touch at any of the points named and is not therefore re- 
corded in any Government office, although the engineer officer in 
charge of the general improvement of the Ohio secures a more or less 
complete statement of traffic for the greater number of Ohio River 
boats, transportation companies, etc. Information as to local traffic 
can be obtained from vessels and wharf -boat owners, mayors of towns 
and cities, manufacturers, and shippers, although as a rule these do 
not keep exact records of shipments and receipts. There is also 
another difficulty in collecting statistics from manufacturers and 
others in their dislike to disclose what appears to them to be a confi- 
dential feature of their business. 

The Steamboat Inspection Service of the Department of Commerce 
and Labor requires vessel owners to report monthly to the local in- 
spectors the number of passengers carried. The local inspectors on 
the Ohio are located at f^ittsburg. Pa., Wheeling, W. Va., Gallipolis, 
Ohio, Cincinnati, Ohio, Louisville, Ky., and Evansville, Ind. The 
surveyors of the port of the various ports of entry along the Ohio, 
viz, Pittsburg, Wheeling, Cincinnati, Louisville, Evansville, Pa- 
ducah, and Cairo, keep a record of registered and licensed vessels 
with their tonnage and the nature of the business in which they are 
engaged. 

In view of the above, it will be seen that under the present laws a 
full and complete statement of the Ohio River commerce can not be 
obtained from the sources of information specified, and the Board 
does not believe that the great cost of obtaining the necessary in- 
formation by the employment of agents at the various points of ship- 
ment would be justified or successful. It was therefore decided to 
prepare statistical tables covering information from all of the above 
Sources and to supplement this by the collection of statistics by the 
local district engineer officers and by the Ohio Valley Improvement 
Association, this society having offered its services for this purpose. 
The society undertook to report on the river freight movement at all 
towns and cities on the Ohio except Cincinnati, Wheeling, Pittsburg, 
and Louisville. For Cincinnati Capt. J. F. Ellison, secretary of the 
Ohio Valley Improvement Association, agreed to collect the informa- 
tion desired, and for the other three cities the collection of informa- 
tion was assigned to the local district engineer officers. The scope of 
the information to be obtained in these four cities covered not only 
the statistics of present commerce but also the prospective commerce, 
and, in order to remove the matter as far as possible from mere con- 
jecture, it was decided to limit inquiries to the following points: 
(1) Total outgoing and incoming tonnage of freight; (2) the chief 
industries of the cities; (3) the sources of supply of raw materials 
used in these chief industries; (4) quantity of imported raw mate- 
rials; (5) the effect upon manufacturing industries of uninterrupted 
navigation on the river; (6) present receipts and shipments by river. 

The leading manufacturers and business men of the four cities, as 
well as the boards of trade, chambers of commerce, and other com- 
mercial bodies, were requested to express their opinions and to furnish 
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such other informati(Mi as they possessed on the points mentioned. 
All information collected by the Board from the various sources 
mentioned is shown in Appendix I, Tables 1 to 8. All letters re- 
ceived fnmi manufacturers, merchants, boards of trade, and others 
expressing an opinicm in regard to the improvement of the Ohio are 
inclosed with this report m the opinion of the Board it is desirable 
to print with this report only a few of the most representative of these 
letters, and, accordingly, those containing the most information are 
included in Appendixes II and III to this report,^ the remaining let- 
ters being simply inclosed herewith. The thanks of the Board are due 
to the Ohio Valley Improvement Association and to its secretary. Cap- 
tain Ellison, for their assistance in the collection of commercial 
statistic& 

RIVEH TRANSPORTATION. 

Before the advent of railroads the greater portion of long-distance 
interchange of commodities among the people of the country was 
effected by means of waterways, both natural and artificial. This 
commerce, dependent on natural waterway transportation, was forced 
to accommodate itself to the intermittently navigable stages of the 
rivers. 

From the beginning the railroad was a reliable system of transpor- 
tation, and this reliability caused a gradual transfer to it from the 
intermittently navigable streams of the shipment of the more expen- 
sive grades of commodities — commodities that could stand a high 
freight rate and which demanded sure delivery in a reasonable time. 

As the railroad, paralleling the intermittently navigable stream, 
increased in efficiency it continued to take from that stream the trans- 
portation of articles of less and less value, until finally there was gen- 
erally left to the stream only the handling of the cheaper, bulkier 
commodities, like coal, the original cost of which was small and the 
loss consequent upon holding same in boats until the river reached a 
navigable stage was also small. 

Whether or not transportation of the higher grades of freight was 
taken entirely from a river depended on the frequency and duration 
of its navigable stages. For instance, on the Ohio River such trans- 
portation, as shown by the packet trade, is continued with fair remu- 
neration from Cairo to Evansville, Evansville to Louisville, and 
Louisville to Cincinnati, in so far as commerce that originates on the 
river and destined for river points is concerned. From Cincinnati 
to Pittsburg such method of transportation is carried on intermit- 
tently for about twenty-two weeks a year and barely exists as a pay- 
ing proposition, and this notwithstanding the fact that such packets 
charge less than the railroads for similar service between Pittsburg 
and Cincinnati and deliver the freight more quickly during navigable 
periods. 

There seems to be no proof that the proportional decrease in the 
use of streams for general transportation is due to any other cause 
than the unreliability of such streams for such purpose in their unim- 
proved condition. This assumes, of course, that railroads will pro- 
rate with river lines of transportation where the latter are reliable, 
and thus not burden freight seeking water transportation with a high 
local rate to and from the river, and that the larger shippers have 

« See pages 52 and G6. 
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no interest in one system of transportation over another and will 
route goods as the buyer desires, and that elevators and other auxil- 
iaries to transportation are independent and eq[ually available for all 
systems at the same price. (See letters from Cincinnati Packet Com- 
pany, etc, Appendix II, Nos. 1 and 2,)» Unreliability of river trans- 
portation has prevented the proper development of wharves, loading, 
and unloading devices, and the larger shippers of finished products 
have preparea for shipping only by rail, adding to the disadvantages 
that the intermittent river transportation is forced to bear. 

The existence of the present business of selling Pennsylvania, West 
Virginia, and Kentucky coal in the lower river markets is mainly due 
to river transportation ; the railroads do not at present haul coal by 
rail from the Pennsylvania coal fields to Cincinnati, Louisville, and 
New Orleans, nor from the West Virginia coal fields to Louisville 
and New Orleans, nor from Kentucky coal fields to New Orleans in 
competition with other coal fields and other systems of transportation. 

The problem of supplying these markets with coal by means of 
intermittently navigable streams has developed in the Ohio and Mis- 
sissippi rivers one of the most eflScient systems of inland water navi- 
gation in the world, a system in which towboats and barges are 
used. The steamer Sprague tows to market from Louisville to New 
Orleans sometimes as much as 60,000 tons of freight at one trip. The 
Kaiserin Augvste Victoria^ one of the largest ships afloat, has a freight 
tonnage of 25,000 tons. The horsepower of the Sprague is 2,175, that 
of the Kaiserin Augusts Victoria is 17,200, and that of sufficient rail- 
road locomotives to haul the Sprague^s cargo on an average grade 
road, 24,000. While the horsepower hours are the true test, still the 
possibilities of a permanent river transportation system (where down- 
stream traffic predominates) using towboats and barges, are indicated 
by this comparison. The fact that there has come into existence 
under present conditions the transportation equipment now on the 
Ohio has an important bearing in estimating the value and reliability 
to be expected m the boat service on an improved river. 

An extremely low possible downstream freight cost on the Ohio 
should have a material bearing on the ability of the manufacturers 
in such valley to export and sell their iron, steel, and other products 
in the world's markets, the ability to sell abroad being dependent not 
only on the ability to bring together cheaply the raw material essen- 
tial to manufacture but on the ability to cheaply place the manufac- 
tured article in the world's markets. 

Fleets similar to those now in use, if navigable depths existed at 
aU times, would frequently and regularly pass a given point and 
would be available for manufacturers and shippers for the movement 
of any barges that may be loaded and ready to start for points of 
destination, whether for short or long distances, there being nearly 
always long-distance coal traffic Smaller producers of merchandise 
would therefore not be called upon to build and operate expensive 
steamboats in order to share in tne advantages of towboat transpor- 
tation, although no doubt large producers in some cases would elect 
to do their own towing. 

It has been estimated that a transportation company having as 
mudi as 3,500,000 tons of low-grade freight to transport from Pitts- 

o See pages 52 and 58. 
2eil7— H. Doc. 492. 60-1 2 
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burff or lower points on the Ohio to New Orleans, this freight offering 
in thousand-ton lots and with regularity suiBcient to keep the plant 
moving at all times except during extreme floods and for a few weeks 
in the year when ice may interfere, could transport on a 9-foot depth 
such freight as coal at a price not to exceed 0.5 mill per ton-mile and 
return the empty craft to its original location. This price includes 
maintenance and 5 per cent interest on investment and is about one- 
eighth the, average rail rate on similar commodities. (See tables 
of freight rates. Appendix II, Nos. 8 and 4.)» 

Time that goods are in transit^ river and rail. — There seems to be 
a misconception as to the time reauired to deliver goods by river in 
comparison with that required to aeliver them by rail. It can safely 
be stated that under present conditions when a navigable stage may 
be relied upon shipments of less than carload lots are generally de- 
livered by river in less time than similar shipments are delivered by 
rail, and that on a reliable stream nearly all classes of freight offer- 
ing in any quantities are delivered at least as quickly by river as by 
rail. The only exception is where freight is offered in train-load lots 
every day, so that such train can be scheduled for daily service in 
the same manner as passenger trains. This system is adopted in ship- 
ment of coke from the Connellsville district to Chicago, a daily de- 
mand being supplied by special train-load lots. This same system of 
shipment is applicable to the transportation of perishable fruits from 
the Pacific to the East and of live stock. With these exceptions, 
under present conditions of rail service, it is thought that the time 
of delivery will generally be less by water than by rail it matters not 
what the distance may be. The reported average movement of a 
loaded freight car per day in the United States is about 23 miles. 
(See extract of Interstate Commerce Commission's Report, 1904, 
Appendix II, No. 5.)^ 

Tlie packet, which takes the place of the local freight and passenger 
train, averages, when navigable depths are always available, about 
120 miles per day, including stops, loading, and unloading of freight. 
A towboat leaving Pittsburg, for instance, with loaded barges des- 
tined for Cincinnati, Louisville, and New Orleans, will deliver such 
barges at Cincinnati in four or five days, at Louisville in five or six 
days, and at New Orleans in sixteen to eighteen days ; distances, Pitts- 
burg to Cincinnati 468 miles, to Louisville 598 miles, to New Orleans 
2,020 miles. The return of the towboat and empties to their original 
location will not vary materially from the time consumed in deliver- 
ing the loaded barges, this being due to the fact that a considerable 
portion of the barges will be light on the return trip and that the rate 
of travel downstream is small in consequence of the necessity of 
flanking points and backing in order to properly navigate the fleet. 
It is thought that the round-trip time will be approximately the same 
for a canalized as for an open river. 

Types of boats best suited to river traffic. — ^Two distinctive types 
of boats exist at present upon the Ohio River — the packet boat and 
the towboat. The packet boat is a freight and passenger steamer that 
corresponds to the local freight and passenger train and its use is 
indicated in a community where small shipments are made and many 
landings necessary. "Where commodities offer in from 200 to 1,000 
ton lots or reach their. destination in such lots, the use of a towboat 
with barges is indicated if there is business sufficient. 

• See pages 53 to 58. • See page 58. 
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A direct relation exists between the draft of single boats and 
economy of transportation by such boats. In shallow rivers the only 
way to increase materially the amount of cargo is to increase the area 
covered by such cargo; this requirement indicates a towboat and barge 
system. There is a dejjth, however, where the economical transporta- 
tion of freight oflFered in large lots indicates the desirability of using 
single boats. It is problematical just what this depth is. It is 
thought, however, that this depth can not be maintained in the Ohio 
River for the transportation of cheap commodities over long dis- 
tances. The single boat will, it is thought, find a useful place on the 
improved river. The economical length of run, the kind of boat, and 
the character of freight transported will no doubt be determined by 
experience. (See Comparative rates, rail and packet, long and short 
hauls. Appendix II, Nos. 6 and 7.)* 

In downstream towing in contracted channels where currents of 
considerable velocity are encountered the experience on the Ohio and 
Mississippi rivers mdicates that the stern-wheel steamboat has no 
equal for the performance of this particular work. The larger stem- 
wheel towboats on the Ohio River are equipped with from three to 
five balanced rudders. These rudders are rrom 20 to 30 feet long, 
shaped to the bottom of the boat, extend forward of the rudder post 
and project to the rear several feet beneath the stern-wheel. When 
the stem-wheel is reversed a strong current is deflected against the 
long rudder blades, thus facilitating steering, it matters not whether 
the Doat be still or moving. 

A stem-wheel steamboat of about 1,000 horsepower will ordinarily 
leave the headwaters of the Ohio on suitable stages of water for south- 
western points with a tow consisting of about 12 coal boats and 3 
barges, arranged as shown in dia^am No. 1. After passing the 
Bellaire bridge, 96 miles below Pittsburg, 5 more coal boats will 
ordinarily be added to this tow, making a total of 17 coal boats and 3 
barges, the cargo of which will be about 18,500 tons. Ordinarily this 
boat will proceed with the above tow to Louisville, Ky., and, after 
passing through the canal, will deliver its tow to a larger boat. From 
the canal at Louisville to New Orleans a boat of the most powerful 
class will tow from 30 to 60 coal boats, each boat being loaded with 
about 1,000 tons of coal or other similar commodities. Diagram No. 2 
shows one of the largest towboats hitched into the tow that she will 
propel from Louisville to New Orleans. Photographs herewith show 
departure of coal fleets from Pittsburg and model barge for shipping 
manufactured steel. 

PROSPECTIVE COMMERCE ON AN IMPROVED RIVER. 

In order to estimate the benefit which will accrue to the valleys 
of the Mississippi and Ohio river system by the improvement of the 
Ohio River, it is not only necessdry to discuss the kinds and quanti- 
ties of freight carried on the present unimproved streams and the 
great increase in such kinds of freight which will occur upon a safer 
and more dependable waterway, but it is also necessary to investigate 
the mineral, agricultural, and commercial resources of the system 
with a view to estimating the effect which cheap local and through 
transportation will have upon the development or new industries. 

*See pages 58 aud 5d. 
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It is rare indeed that a location for a large manufacturing estab- 
lishment can be found where all the basic materials necessary to the 
manufacture of finished products exist in abundance. A manufactur- 
ing establishment is therefore usually located at some point where 
can be found the basic material of which it uses the greatest tonnage. 
If this location be at a point to which the other basic materials can be 
brought cheaply we have a good manufacturing site, assuming, of 
course, that the output can be carried to the market cheaply. 

A prediction, therefore, as to that portion of the prospective com- 
merce dependent upon the development of new industries caused by 
cheap transportation would involve investigations thought not to be 
contemplated in the instructions to the Board. The extent of such 
investigations is indicated by the fact that the Ohio River in its de- 
scent :Som Pittsburg to Cairo meets the rock exposures of several 
thousand feet thickness of the earth's crust at that locality where such 
rock strata abound most with materials useful and some indispensable 
to mankind. (See Appendix II, No. 8.)* These materials in their 
natural state are in many cases of low intrinsic value and their use in 
manufacturing is consequently dependent on cheap transportation. 
Every marked step in cneapeninir the cost of transportation and in 
making it reliable will cause new industries to develop, utilizing 
cheaper grades of raw material. 

Prospective downstream commerce, — It is thought that the volume 
and tonnage of downstream traffic, including coal which is all down- 
stream, will be very much more than that or the upstream traffic, al- 
though the value of upward bound southern commodities, ton for ton, 
will probably average higher. Instances will occur, however, where 
the prospective value of dowi^stream traffic will be very high. Take 
the case of tol)acco from Kentucky, which State ships from its borders 
more than 100,000 tons annually, much of which ultimately reaches a 
European market. 

Again, extensive potteries of East Liverpool, Ohio, reported to be 
the largest in America, can distribute their wares in the remote South 
and in some of their specialties control to a great extent the traffic of 
the entire Gulf region owing to the ability to reach tidewater at 
New Orleans with goods in bulk at a rate of about $3 per ton from 
point of manufacture to New Orleans, a distance of about 2,000 miles, 
while there is now paid about $14 per ton for each 1,000 miles of rail 
distribution of such commodities. 

At Midland, Pa., 37 miles below Pittsburg on the Ohio River, is 
now beintr built a large steel plant in anticipation of slack water. 
This establishment expects to receive its coking coal, ultimately 
aniouutiug to about 2,000,000 tons annually, via the Ohio River, and 
to ship ii5 per cent of its finished product, ultimately about 150,000 
tons a year, by river. (See Appendix II, No. 9.)<» 

The Jones & Laughlin Steel Company have just purchased 4 miles 
of Ohio River frontage 20 miles below Pittsburg and purpose to im- 
mediatelj erect large steel plants at that point, and this is due to the 
expectation that the river irom Pittsburg to Beaver will be available 
for reliable navigation within the year 1907 and is in anticipation of 
a future use of the lower river for exports. 

Letters from the Carnegie Steel Company, American Steel and 
Wire Company, Jones & Laughlin Steel Company, and American 

« See vi\ ffp GO. 
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Sheet and Tin Plate Company (see Appendix II, Nos. 10, 11, 12, and 
18) • indicate a large expected use of the improved river for through 
shipments of manufactured steel and iron to the South and Southwest 
and to New Orleans for export and for shipment to the Pacific coast. 
Through the exertions ox the transcontinental railroads there have 
been developed in the Middle South and Central States manufactur- 
ing establishments that now supply many of the wants of the Orient 
and the Pacific coast. The commodities are shipped by rail from 
smch cities as Pittsburg, Cleveland, Detroit, Cincinnati, Chicago, and 
St, Louis to towns on the Pacific coast for use there or for export. 
It is interesting to note the following list of articles which were 
recently transported in a 12,000-ton .^erican ship outward bound 
from Tacoma and Seattle for Yokohama, Kobe, Moji, Shanghai, 
Hongkong, and the Philippines : 



Bicycles. 


Cotton clothes. 


Paints. 


Booka 


Drugs. 


Paper (in bales). 


Bridges (steel). 


Electric machinery. 


Pianos. 


Building paper. 


Flour. 


Piles. 


Canned meats. 


Furniture. 


Pipe (iron). 


Canned oysters. 


Hay. 


Potatoes. 


Castings. 


Lard. 


Railway cara 


Cedar polea 


Locomotives. 


Rifles. 


Cigarettes. 


Malted milk. 


Roots. 


Condensed milk. 


Nails. 


Salmon. 


Copper ingots. 


Oats. 


Spikes. 



The greater amount in both value and tonnage of the items enumer- 
ated in above list is, or can be, produced in me Ohio Valley, and a 
great increase in the trade should be looked for in consequence of the 
marked reduction in freight cost from point of manufacture to mar- 
ket, both on the Pacific coast and in the Orient, which will occur when 
the Isthmian Canal is completed and a reliable waterway is created 
in the Ohio and Mississippi valleys. 

It is a matter of interest to the Southern cotton grower that more 
than half the cotton shipped from this country to Japan is exported 
from southern California points after a travel of 2,000 miles by rail 
in order to reach such points. 

Practically everv site on the Ohio River within 30 miles of Pitts- 
burg available and suitable for a large manufacturing plant has been 
Surchased for such use. In this reach of river a 9-ioot navigable 
epth is authorized and nearly completed. While it would not be 
fair to assume that this condition would follow the entire canalized 
reach as improvements progress downstream, it indicates a remark- 
able consequent development, the products of which will seek a market 
South and Southwest m this country and in the Orient and furnish 
downstream traffic for an improved Ohio. 

It is thought that there will be a great increase in the downstream 
movement of coal, both locally and through, from the valleys of the 
Ohio and its tributaries, thus making New Orleans an attractive coal- 
ing station and a great port for the export of downstream traffic of 
the Ohio and Mississippi rivers and the import of many commodities 
that could be advantageously transported upstream on these rivers. 

Prospective upstream commerce. — Several barges of sugar were 
transported from New Orleans to Pittsburg during the winter of 
1905-^ by means of towboats on their return trip after delivering coal 
to New Orleans, for which a charge of 1.14 mills per ton-mile was 

• See pages 61 and 62. 
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made, or about $2.30 per ton from New Orleans to Pittsburg, a ifii 
tance of 2,020 miles. The rail rate for this shipment would ht9^ 
been $6 per ton. (See Appendix 11, Nos. 14 and 15.^ • 

To obtain some idea or the effect an improved Onio would 
on through up-bound traffic composed of imported products 
products of the Gulf States a map has been prepared of the eaa 
and central portions of the United States. This map shows 
boundary of a territory which from a combined river and rail ^ 
transportation standpoint is tributary to the Ohio and Mis£ 
rivers system. (See map No. 1.) In the preparation of this _ 
th§ assumption was made that southern and tropical products 
many classes of imported articles could be placed f. o. b. bargi 
New Orleans for the same cost that they could be placed f. o. b. 
at New York or other Atlantic coast towns. 

The boundary line of this territory was found by drawing a ! 
through towns to which the freight rate from New Orleans by 
and rail at present rates is equal to the present all-rail rates 
seaport towns to the same points. Barge freight rate from 
Orleans to distributing points such as Vicksburg, Cairo, Evans 
Louisville, Cincinnati, Wheeling, and Pittsburg was assumed| 
1.14 mills per ton-mile, which was the rate charged during the ; 
1905-6. Tne rail rate used was 4.832 mills per ton-mile from 
cities northward and is the present mean ton-mile rate on suj 
carload lots from New Orleans to Chicago, Cincinnati, Louii 
and Pittsburg. The rate used from Atlantic coast cities inland 
that of the Pennsylvania Railroad fe'om New York to Pittsburg,! 
7.4 mills per ton-mile, which is the mean of the ton-mile ratef 
sugar and rice. .(See Appendix II, No. 16.)* A rate of 2 mills 
ton-mile was used on the Hudson River and through the Erie Ca 
and a rate of 1^ mills per ton-mile on the Great Lakes for such oaif!^ 
modities as sugar, rice, etc. jv 

Within the territory shown on the map now lives a population ^ 
about 20,000,000 people, 8,504,000 of whom live in that portion ' 
territory lying in the Ohio Valley proper. The population of ^ 
entire territory in question will consume annually about 700,000 ' 
of the four following products: Rice, sugar, coffee, molasses, 
population of the Ohio Vallev proper within this territory will oA 
sume about 300,000 tons, and it seems fair to assume that with l|) 
improved river the wholesale transportation of this and other xA 
stream tonnage, together with a share of all imports, will be jpaiw 
accomplished by the Mississippi and Ohio rivers, or at least ^i^ 
rates will be controlled therebv. ^ 

In support of the fairness oi the assumption of 1.14 mills per top 
mile as the cost of the upstream transportation in barge lote on iH 
improved Ohio River, attention is invited to the following brief mtii|> 
tion of Gray's Iron Line, which line operated on the Ohio and T"^ 
sissippi rivers, to traffic on the Rhine in 1903 and to the upstr 
freight movement on the Volga River in Russia: 

During the twenty-seven years between 1864 and 1891 a fleet j 
seven steamers and numerous 500 to 1,000 ton barges, known 
" Gray's Iron Line," was in successful operation carrying iron 
from Missouri to Pittsburg, returning with coal and manufacttt 
steel and iron to St. Louis. The line was operated as long as 

« See page G3. ^ See page 0-1. 
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ore fields in Missouri could be profitably worked. The greater por- 
tion of the ore was loaded at Sulphur bprings, Mo., about 160 miles 
from Cairo, which distance added to thp 967 miles upstream distance 
via the Ohio to Pittsburg, made 1,127 miles of movement for the ore. 
The freight rate averaged about $1.75 per ton, or about 1.5 mills per 
ton-mile, which included loading the ore by hand. 

It is reported that the Rhine River in Germany had in 1903 an up- 
stream traffic of 10,027,900 tons and a downstream traffic of 7,211,900 
tons. The freight cost in 1,000-ton barges was approximately 1.11 
mills per ton-mile, counting both up and downstream traffic under 
the following conditions: Full load, one-third of the time; three- 
fourths load, one-third of the time; one-half load, one-third of the 
time. The Rhine is a swift stream without locks or dams and is 
closed to navigation about two months per year. 

The Volga Kiver is, in many respects, similar to the Ohio and 
Mississippi rivers, and there are transported on it annually about 
10,500,000 tons of general merchandise and 3,900,000 tons of timber ; 
77 per cent of this total traffic is upstream and effected by a system 
of towinff thought to be inferior to that at present in use on the Ohio 
River. Notwithstanding the fact that on account of ice in this 
stream there are only about six months of uninterrupted navigation 
in the year and that the navigation interests suffer an unusual amount 
of loss of navigation plant on account of such ice, the charge for the 
transportation of cereals is 2.2 mills per ton-mile; of manufactured 
iron, 1.8 mills; of steel, 1.6 mills, and of naphtha, 1.5 mills. In this 
navigation all towing is done against the current and the cost is ma- 
terially greater than the cost of similar towing in slack water. Rates 
as low as one-half mill per ton-mile are sometimes obtained for up- 
stream transportation of oil on this river, this being when the barges 
are loaded to 11 and 12 feet.<» 

As to the imports utilized in the manufactures along the Ohio River 
and its tributaries, many of these now enter New York on account of 
advantages that might be offset after the Isthmian Canal is completed 
and the Ohio River improved and New Orleans becomes a greater 
export and import city with improved coaling facilities. The exist- 
ence of such a port in close proximity to the routes of vessels passing 
through the Isthmian Canal and the cheap inland transportation 
within the territory tributary to the Ohio and Mississippi system 
might offset to some extent the advantages that New York now holds 
on account of the immense passenger traffic between that city and 
Europe, which traffic in itself justifies many ships taking freight for 
ballast rather than go light. (See map No. 2.) It is impracticable to 
form an estimate oi the amount of imports that could be expiected via 
New Orleans. The steel manufacturing districts of the valley import 
manganese and ma^esite, etc. ; the glass industries import large quan- 
tities of clay used m making the pots in which are melted materials 
forming the glass. • . 

If the present information as to the extent of iron ore in the Lake 
Superior district be only approximately correct, and if the ore avail- 
able should fall under the control of a few corporations, it might not 

« See report of Maj. F. A. Mahan, U. S. Army, retired, to the Chief of En- 
gineers, dated February 16, 1904, forwarded by the Chief of Engineers to the 
Chairman Committee on Kivers and Harbors, United States House of Repre- 
sentatives, on February 29, 1904. 
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be many years before the question of importing iron ore from Cuba, 
South America, and other points is worthy of consideration. Should 
it become advisable to import such materials in large quantities, such 
importation would depend on water transportation to reach the fur- 
naces in the interior, in the same manner that the use of Lake Superior 
ore in the Pittsburg district to-day and in certain Great Lakes cities 
is contingent on water transportation on the Great Lakes. The 
growth or Pittsburg and the Lakes cities has been to a great extent 
proportionate to the depths the Government of the United States has 
made in the channels connecting the Great Lakes. 

The freight charge on sugar per ton in barge-load lots from New 
Orleans to Pittsburg in 1905-6 was approximately the same as the 
freight charge on iron ore per ton from tne Superior district to Pitts- 
burg. Farther down the Ohio River the freight charges would be 
less and a suitable coke supply at such places might give rise to ex- 
tensive iron and steel industries utilizing foreign ores. Either iron 
ore or pig iron could be shipped from Alabama via the Tennessee and 
the improved Ohio rivers to points in the upper Ohio Valley in the 
case 01 a shortage in the I^ke Superior ore supply. The rail haul 
would not be greater than the haul in the Lake Superior district at 
the head of the Lakes and the total freight cost oi such movement 
to the Pittsburg district should not be greater than the freight cost 
on the iron ore now shipped from the LaKe Superior district to Pitts- 
burg. 

The Congress of the United States at its last session granted a 
national charter for a canal connecting Lake Erie with the Ohio River 
at Beaver, between which points there is now an annual movement of 
more than 30,000,000 tons of freight, largely iron ore and coal. Should 
this canal be constructed the Ohio River from the mouth of the canal 
at Beaver would become a part of a line of water transportation con- 
nect ing the Great Lakes system with the entire Ohio Valley, and thus 
add materially to the practicability of combining in manufacture the 
raw materials of these two great watersheds. 

The State of Ohio has appropriated money toward the improve- 
ment of its canal system connecting the Great Lakes with the Ohio 
River via the Muskingum River, indicating a still further use of an 
improved Ohio. 

Prospective local commerce, — There is a resident population in the 
counties along the banks of the. Ohio River of more than 3,000,000. 
A list of cities and towns immediately on the river with their popula- 
tions taken from the census of 1900 is given in Table 1, Appendix L« 
There are 40 railway crossings or terminal points along the river. 
These railways could and would transport to the interior and dis- 
tribute coal, timber, grain, southern products, and especially articles 
that can l>e most economically manufactured on the river on account 
of water transpoitation of the constituent materials. One of the first 
results that generally follow the improvement of a great waterway 
is a marked rail development for handling the consequent general 
business and for distributing finished products of manufacture. The 
most striking example of such a rail development is that between Lake 
Erie and western Pennsylvania, and from the latter to the interior, 
which development largely followed and was caused to a great extent 
by the improvements on the connecting waters of the Great Lakes. 

« See page 40. 
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While the value of reliable water transportation on the Ohio will 
probably be measured more by the traffic to tide water than by local 
traffic, it is thought that the local commerce will be large. A line of 
transportation through an agricultural country following a parallel 
of latitude would not as a rule develop large local traffic, since the 
several communities traversed by this line of transportation would be 
engaged in the production of the same articles, all of which would 
seek a common market, and from which common market would be 
imported those necessities of life purchased in exchange for the com- 
modities shipped out. And a line of transportation passing through 
cities enffaged in manufacture of similar articles woula for t£e reasons 
stated above not develop a large local business. 

The Ohio and Mississippi system is peculiar in that the rivers com- 
posing this system flow southwest and south and consequently through 
territories producing all varieties of farm products — products that 
would be exchanged between the communities living along such 
streams, thus producing local commerce. 

As referred to previously, the Ohio River in its descent from Pitts- 
burs to Cairo meets the rock exposur^ of several thousand feet of the 
earm's crust. The presence of the minerals therein contained should 
give rise to a great variety of manufacture; one community manufac- 
turing commodities that another could not manufacture, because the 
raw materials are not available and this condition should give rise to 
a large local commerce. 

As stated previously, the Board is of the opinion that its orders do 
not contemplate a thorough investigation of the possibilities of manu- 
facture along the Ohio River, and it must of necessity confine its re- 
port on prospective local commerce to the general principles under- 
lying the development of such commerce and to mentioning a few of 
toe commodities and manufactured articles already developed that 
would likely seek a local market. 

Timber. — The area of marketable hard-wood timber in West Vir- 
ginia, Kentucky, and Tennessee is very large and valuable, and 
nearly aU of it is on streams tributary to the Ohio River. 

Owing to the long rail haul of this timber to the populous manu- 
facturing and mining districts of eastern Ohio and Pennsylvania, 
where the demands for it are very great, its price is necessarily high. 
The improved Ohio would enable much of this timber to reach the 
consumer at a considerable reduction in price and at the same time 
afford a better profit to the producer in the States named. The Pitts- 
burg district for instance utilizes annually about 150,000 tons of pit 
posts in its mining operations. This timber so utilized is not market- 
able for other purposes and cheap transportation would open up an 
attractive market for timber not now used in portions of West Vir- 
ginia and Kentucky. No estimate can be made of the profitable up- 
stream movement of the higher grades of timber from the southern 
markets and from the lower Mississippi States. The demand for all 
classes of timber is, however, very strong and the upper Ohio Valley 
is thought to be one of the best markets m the country for aU grades 
of timber. 

Agriculture. — As is well known the agricultural resources of the 
Ohio Valley are very great. The present business done via the nver 
in the transportation of farm products gives, however, but a scant 
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idea of what the traffic might be in case the river was improved so a 
to aflford a reliable depth throughout the year. Western Pennsy] 
vania for instance is a manufacturing and mining community an( 
imports the greater portion of its foocfatuffs. The staple products o 
the farm could on an improved river come in barge-load lots froi 
Indiana, Illinois, Kentucky, and Ohio to this market. On an im 
proved river, Ohio and West Virginia would furnish this market wit 
its truck, garden, dairy, and poultry needs. Localities in differen 
latitudes would exchange farm products with each other. 

Cement. — ^A vein of ferriferous limestone from 2 to 16 feet thic 
is to be found covering a large area on both banks of the Ohio Rive 
in the vicinity of Portsmouth, Ohio, about 340 miles below the hea 
of the river. Several companies have been chartered for and som 
are now engaged in the manufacture of Portland cement from thi 
limestone. Cement is one of the products, like brick and buildin 
stone, on which transportation charges generally limit the radius o 
the area in which they can be profitably marketed. 

Suitable stone for the manufacture of Portland cement exists i 
Indiana and Kentucky and the increasing use of concrete in the ger 
eral building operations of the countrv would indicate large smp 
ments locally of this necessary material. Two Portland cement fa( 
tories have been established near Louisville, Ky., in the last two years 

Further investigations of the geological resources would no dout 
indicate many other items that would probably enter into local com 
merce. Information in regard to the fluorspar industry is given i 
Appendix II, No. 17.* 

FALLS OF THE OHIO AND THE LOUISVILLE AND PORTLAND CANAL. 

In their original state the falls of the Ohio River constituted 
complete obstruction to low-water navigation, which lead to the cor 
struction of a canal on the Kentucky side of the river, thus giving 
low -water passage for commerce. This canal has been enlarged an< 
otherwise improved from time to time and larger locks built and it 
present condition may be briefly described as follows: The tota 
length of canal with the basin at the head and the excavated chanm 
below is, approximately, 3 miles. The basin at the head is abou 
3,000 feet long and 800 feet wide at the upper end, narrowing to 50 
feet at the lower. In this basin there is to be removed to complete th 
present approved project about 5,000 cubic yards of rock m ledg 
and about 29,000 cubic yards of disrupted rock. Below the basin th 
canal for 2,500 feet graaually narrows from 325 to 210 feet and in th 
next 300 feet of length rapidly narrows to 90 feet. The narrow pai 
of the canal is 1 mile long, below which there is a basin 200 feet wid< 
while below the lock the channel excavated in rock is 200 feet wid< 
The present lock is a double-lift lock, each of the chambers having 
width of 80 feet and an available length of 310 feet, the combined IiJ 
at low water being 26.5 feet. The gates and walls are of such heigh 
that the lock can not be operated at stages above 12.7 feet, uppe 
canal gauge (415.704 above sea level), this being the stage at whic 
upbound vessels can easily pass up over the falls. As a rule at th 
stage of 9 feet, upper canal gauge, it is necessary to use only th 
upper lift. The old 3-lift lock, built in 1825, is no longer used fo 

• See page 65. 
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lockages, but is occupied by an automatic gate or bear trap, and thus 
serves as a flushing chute for the canal. 

The dimensions of the lock chambers are such that while 6 coal 
barges can be placed in the chamber only 2 coal boats can be passed 
at each lockage- This fact, together with the narrowness of the canal, 
which does not permit an upbound boat to pass a downbound tow, 
causes more delay to the coal fleets passing this point than at any other 
point on the river. As an instance of the delays caused by insuffi- 
cient capacity of canal and locks the period from July 6 to July 17, 
1902, is taken. On July 6 tows containing a total of 461 pieces, not 
including towboats, arrived at Louisville. These were passed through 
the locks as rapidly as possible, but the last boat was not passed 
through until July 17; 213 lockages were made during this time, 
235 hours being consumed, of which 17 were devoted to other traffic. 
During the first eight days but one lift was used. From repeated 
observations made at dinerent times when boats were promptly 
handled the capacity of the locks is about as follows: (1) tJsing one 
lift only, 56 coal boats or 156 coal barges per twenty-four hours; (2) 
using both lifts, 44 coal boats or 120 coal barges per twenty- four 
hours. This estimate assumes no delay in the canal itself due to pass- 
ing of other traffic; in other words, that boats or barges are supplied 
as fast as they can be locked. 

There are two principal channels or chutes over the falls — ^the 
Indiana and the Middle — the latter dividing at its lower end, the di- 
visions being called the Kentucky Chute and Middle Chute. The 
most important of these channels is the Indiana Chute, and it is on 
this channel that all work of improvement has been done. Originally 
it was very crooked, with swift currents and whirls, filled with dan- 

ferous rocky points projecting from the sides and bottom. The work 
one to date has been in pursuance of a project to make this channel 
available for descending navigation drawing 6 J feet (coal barges) at 
the stage of 8 feet upper canal gauge and has consisted in the removal 
of rock ledges to deepen, widen, and straighten the channel and in 
the construction of the Wave Rock and Willow Point training dikes. 
The bulk of the work below the Louisville bridge, contemplated in 
the project, has already been done, whereas the larger part of that 
above the bridge is yet to be done. The project approved January 
31, 1890 (see Report Chief of Engineers, 1890, pp. 2217 to 2221), 
recommended that the determination of the additional work required 
above the bridge be left to a later day; accordingly a Board of 
officers submitted on December 16, 1901, a recommendation for the 
additional works required to complete the project, this recommenda- 
tion being approved December 30, 1901 (see Report Chief of Engi- 
neers for 1902, pp. 1970 to 1976). This constitutes the present ap- 
proved project and provides briefly as follows : 

<1) Submerged dam at Whirlpool Point $7,500 

<2) Raising movable dam north of canal wall 2,500 

<3) Removing old dam and building movable dam 75,000 

<4) Longitudinal contracting dikes 207, GOO 

(5) Submerged dams below bridge 60,000 

(6) Rock excavation 11, 200 

(7) Contingencies 42, 380 

Total 406, 180 
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Sufficient funds to complete item 3 have been provided and 
work is in progress, but none of the other items have been provi 
for. 

The existing dams at the head of the falls do not completely c 
the river as there is no dam across the head of Indiana Chute, "bej 
nine at the head of the canal the different sections of the dams 
as follows: (1) Three sections of Boule dam, total length with pi 
etc., about 690 feet, crest at 411.004; (2) fixed concrete dam, ab 
1,850 feet long, crest at 411.004; (3) Middle Chute Boule dam, 
feet long, crest at 408.004; (4) fixed wooden dam, about 1,050 : 
long, crest at 408.004; dam practically destroyed, but work is 
progress to replace this dam by Boule dam with crest at 412.C 

(5) Boul6 dam, 160 feet long, crest at 408.504; (6) wooden t 
north of Indiana Chute, about 200 feet long, crest at 408.004; c 
practically destro5[ed. On December 28, 1903, the Chief of Engine 
forwarded with his approval a report by the local district engii 
officer, upon a prelimmary examination of the " Ohio River, at 
head of the falls at Louisville, with a view to the enlargement of 
present dam or the construction of a new one." (See Report CI 
of Engineers, 1904, pp. 2702 to 2711.) As approved by the CI 
of Engineers and the Board of Engineers for Rivers and Harb 
this project provided for the following work in addition to the w 
included in the project for improving Indiana Chute : 

600 feet Boulfi dam across Middle Chute $37, 

650 feet Ghanoine dam across Indiana Chute 130, 

600 feet concrete dam north of Indiana Chute 15, 

Contingencies 36, 

Total 219, 

All of these sections of dams were to have a crest elevation of 
feet upper canal gauge, reference 411.004. This report has not 
been acted upon by Congress. 

The present condition of navigation past the obstructions kn( 
as the falls is, (1) at stages below about 7.5 feet, upper canal gai 
all traffic through canal; (2) over 7.5 feet, down-bound packets r 
use either canal or Indiana Chute; (3) over 9.5 feet down-boi 
tows of coal barges may use either canal or Indiana Chute; (4) '. 
to 12.7 feet, down-bound tows of coal boats may use either cana 
Indiana Chute; (5) below 12.7 feet all upbound traffic uses cai 

(6) above 12.7 feet all traffic is by open river, navigation being t 
unrestricted. At stages below 11.5 leet the falls of the Ohio cor 
tute the most serious obstruction on the river to the passage of < 
fleets. 

To increase the facilities for passing the falls the following w 
is deemed by the Board to constitute the most desirable plan : (1) 
widen the narrow portion of the canal to 170 feet, thus permitting 
passage of a down-bound tow of loaded coal boats and an upbo 
tow of empty coal boats, each tow 3 abreast; (2) to construct a ] 
single lift concrete lock south of and by the side of the present Ic 
available dimensions of chamber to be 85 feet by GOO feet, thus ] 
mitting the passage at one lockage of 9 coal boats or 12 coal barj 
(3) to create a pool above the falls with elevation of pool surface 
412.004 (9 feet on upper canal gauge), by the replacing of the woo 



nn'^r/ 



CITY 



n.»t.¥fa 60 I 



OHIO BIVEB. 29 

dam between Middle and Indiana chutes bv a Boul6 dam with crest 
at 412.004, which work is already provided for and under way, and 
by the construction of the sections of dam recommended by the dis- 
trict engineer officer in the project approved by the Chief of En- 
gineers on December 28, 1903, with crests at 412.004 instead of 411.004, 
recommended therein, this height of crest being desirable for either 
a 6-foot or a 9-foot slack-water navigation or even if the river is not 
further improved by the slack-water method; (4) to remove the rock 
necessary to complete the widening of the basin at the head of the 
canal contemplated by the present approved project; (5) to recon- 
struct the three sections of Boule dam just north of the head of 
canal with crest at 415.704, instead of crest at 412.504, as provided for 
in present project, thus eliminating the cross current across the head 
of the canal, which current now makes it very difficult for tows to 
enter the canal at stages between 8.0 and 12.7 leet. It is proposed to 
leave the crest of the present fixed concrete dam at 411.004 to serve 
as a fixed wier for the low-water discharge of the river. The 
Board is of the opinion further that this work will increase the capac- 
ity of the canal sufficiently to render unnecessary the further im- 
provement of the Indiana Chute, and therefore recommends that all 
work under the present adopted project not included in the above 
project of this Board be omitted. The map herewith shows the falls 
of the Ohio and the Louifeville and Portland Canal with the works 
proposed by the Board marked thereon in red. (See map No. 3.) 

The carrying out of the work specified above will give a mini- 
mum navigable depth in the canal of 9 feet and will give the fol- 
lowing conditions for navigation, (1) upbound traffic must use canal 
at all stages below 12.7 feet and the open river at all stages above; 
(2) down-bound packets must use canal at stages below 9.0 feet, be- 
tween 9.0 and 12.7 feet, either canal or open river, above 12.7 feet the 
open river; tows of coal boats must use canal below 11.5 feet, between 
11.5 and 12.7 feet, either canal or open river, above 12.7 feet, the 
open river. References are to stages which now give such readings 
on the upper canal gauge. 

It is estimated that the cost of widening the canal to 170 feet, 
with necessary new drawbridges, purchase of land, etc., will be 
$673,000, and that the cost of the new lock, with operating machinery, 
guide walls, etc., will be $773,000. The cost of construction of the 
dams with elevations at 412.004 is estimated at $240,000. The item of 
reconstruction of the Boule dam north of canal entrance is estimated 
at $31,000 and the completion of the rock removal in the basin at 
the head of canal at $43,000. The summary of these items is: 

Widening canal to 170 feet etc $673, 000 

New lock and appurtenances 778, 000 

New dams 240, 000 

Reconstructing Boul^ dam at head of canal 81,000 

Removal of rock in basin 43,000 

Total 1, 700, 000 

The estimated cost of the items of the present approved project 
which are recommended by the Board to be omitted amounts to 
$391,180. 
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PROJECTS FOR OBTAININO DEPTHS OF 6 FEET AND 9 FEET BY LOCKS AND 

DAMS. 

Appropriations have already been made toward securing a channel 
depth of 6 feet by locks and dams between Pittsburg and Cincinnati 
and much work has already been done in that direction. The fol- 
lowing table shows what has already been accomplished and what 
remains to be done to provide a depth of 6 feet between Pittsburg 
and Cairo: 
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The followinff table gives data, similar to that given above, for a 
channel depth of 9 feet between Pittsburg and Cairo: 



Dam 



tanvs 

IHttfr 
burg. 



upper 

pool 

lurfaee^ 



ClODf 

lower 
IcK^k^lll. 



tlon. 

^m of 

naviifn- 
ble pksa. 



Already 
appro- 
prliited. 



Approprta* 
tjoifi re- 
qiif] td to 



LdCntJoii, 



1*., 
a&.. 

4 6,. 
*.„, 
fl.... 
10-.,, 
12,.., 

la..,, 

15..- 
16,. _, 
17.,. 
IS... 
19-... 

ao,... 

2K... 

28.... 

25.... 

26,... 
17.-.. 
28. 

29. 
SO. 
31. 



S4. 
87. 



43 .. 
44... 
46... 
46-.. 
47,.. 



4^. 

fix. 

&4. 



4.7 
9p06 
10. S6 

is.&e 

23.9 
2S.a 
3*1.9 
46.08 

63. & 
7(k3 
U7.0 
<K>.76 
llkO 
lihf.O 
146.4 
1Q7.4 

191.4 

213. a 

220.0 
229.6 
2^11.5 
2^0 

274.0 
2S».5 

820. 1 
8;)9.D 
36tJ,6 

4SL0 
4^».8 
4tiO.0 
4*H.B 

503. S 
5£«.0 
6tLS 

tfQ4.0 

624.6 
6f32.6 

7U0.1 
74S.5 
772.0 

ao4.a 

830.6 

^'0. 1& 

m&.n 

912.5 
947.0 

962.0 



T^ephQQti lint),, 
Total, 



768. D 

660. S7& 

6012. i;h 

6M.3VI13 
67fi, 7.t2 

662.0 
tVi.7 
<>iO.B 
641.9 

617.g 
6ID.9 
602.2 
504.4 
566.6 
57S.4 
572.6 
561,5 
666.0 
550.0 
64S,6 
53ry.5 
6'J8.5 

639.5 
SI IS 
507.1 

49S.5 
490.5 
4^.0 

476,6 
468.0 
461.0 
iW.O 
449.0 
441, 1 

43$.a 
428.0 

4ia.o 

412.0 

3^0 
S76.6 
370.2 
S63.a 
356.4 
S47.0 

&29.0 
S20.0 
^12. 

im.o 

2!i>4,Q 
287.0 



690. 2S6 

682.63 

674 m 

&J7.25 

6ft9.a6 

6.^5 

AH. 7 

630.9 
62^.5 
616.1 
600.8 
601,0 
mhl 
&S3.4 
675.6 
567. 4 
561.2 
663.5 
frlA.O 
53il,0 
532.6 
624.5 
B17.5 
608.6 

602.5 
496.1 
4.17.5 

479.6 
472. 
464.5 

467.0 
JfiO.O 
444.0 
4»S.O 
4m 1 
422.8 

416.0 
407.0 
401.0 

372.0 

365.6 
350.2 

3^4.4 
3y(i.O 
327.0 

31B.0 

B09.0 
301.0 
2^0 

283.0 
276.0 

267.0 



690. £76 

61^.13 

676.39 

067.76 

661 26 

66-^. 1 19 

547.6 

6 to. 8 

tm.9 

tr.:6.5 

610.8 
602.8 
504.5 
5«C.8 
579.0 
671.2 
563.4 
6-57.1 
649.1 
M'i.O 
536.0 
5.M.4 
620.6 
5n.3 

&05.S 
498.3 
491. 7 

483.1 
4:5.7 
46Et.2 

4taa 

4»\3.6 
44flJ) 
440. 
4^3, h 
427. ;j 

417.9 
410.6 
403.6 

403.0 

357.6 
361.2 
3M,S 
34K.4 
J40.4 
331.6 

322.6 

313.6 

301.6 
296.6 

287.6 
278,6 

271.6 



^,000 
460,000 



460,000 

*7u6d6' 



656,000 
26,000 



185.000 



&&0.000 



75,000 



f70.000 

i,om,H)o 

741^5^6 
1, 100,000 
1>240,0D0 

693,093 
1.320,000 

398.000 
UUOfOlKJ 
K200JHiO 
l,2OLl,0li0 
l,2l0.00t> 

177. WX) 

K2^ tKKJ 
1,280.000 

I , aiKJ. 000 

1,2IJI^WK> 
l,i«0,UOO 
1,200.000 
),l,oOvOOQ 

W'kOOO 
1,210 J *0O 
l,2iO,U<KJ 

1,240,000 
1,2'<<JIOO 
l,S2O.0O0 

l,SWO,00£i 
1,240, OUO 
].4;0ji(iii 
1,44^MKW 
1,440.000 
60U,tXMJ 

1,240,000 
l,4fi0,Q<B 
1,620,000 

1,760.000 

i,MO,ooa 

l,4#«0.mM 

i,2.Mo.yfw 

l,nftO,IJUtl 
1,720,000 
IJ20,OOU 

l,&40,000 

l,frlO,DOO 
U 4^0,000 
1,5M,000 

2,218,000 
2,JS00,mfl 

2.2S0.0OO 
^lO.lKW 



Davla IftlftDiL 
Merrimun bar. 
St'wicklff . Pa, 
Keonoiiiy, Pa, 
Freedom. Pa. 
Rtfav^r River. 
GHjrKettswD, W. Va. 
Nvttf EaKi Liverpool. Ohio, 
Sew Cumberland^ W. Va, 
Brownjf Islmid. 
WeUrtbiinr. VV. Va, 

24 mile* above Wheeling, W. Va. 
Bellttfrc. Ohio. 

Sear FHsh Creek Ijtland, 

New Mwrtjuevtlle, W. Viu 

Neftr Pf ttteoat 1-tlpple. 

Bellow Crtrp^Titi'rn li;iir. 

B ml lea below Musklnf^tiTn Klver- 

Below Utile Hinjkln^i Itiver, 

Bt!l<>w Big Hocking River. 

Portland, Ohio. 

KftWtiswood, W. Va. 

Millwood. W,Va. 

6 miles below LetarU Fa IK 

4 Tniluq above Point Pleasatik 

W, Va. 
9 mile* bolow Kanawha River. 
Below Little Gnyandot River. 
4 mile* below Guv an dot RIyw* 

Huntington, W. Va. 
4 nillDJS b«low Big Sandy River. 
Joant^ttc Ehoali. 
3 milejt below Scioto River, Porta- 

niontb. Ohi«>. 
Rome, Ohio. 
»tan Chester. Ohio. 
WelUbuTg. Ky, 
New Ktcbm&nd. Ohio, 
i miles above CiDcinimtl, Ohio. 

13 miles b^iow Ciiicinnatt. Cul- 
luma Ripple. 

14 miles beUiw Big Mtarol Kiver. 
Fltkrciicc. Ind.. 

9 njilesi b^low Kentucky River^ 

n€tkr MadlBon, Tnd. 
Louisville and PortUind Canal, 

LiJnl3%'lHe. Kv. 

3 mileM above Wcfit Point, Ky. 
Sew AinsteffJajn. Ind. 
LeaveDWorlh, Ind. 

lioUs b^. 

4 mile.HRbo're Owenaboro, Ky. 
Ncvvbnrg. Ind., 7 (uUea abOT« 

Green River. 

25 miU'j!* below Green Hlvert6 mile* 
below HtindersoD. Ky. 

B mill?!!! below Monnt Vernon, Ind. 

19 miles bel&w Wabujsb RivtT. 

14 mlle> below Trade water RlTe^^ 

oenr lihAwneetown, ill. 
8 niilvs billow Cumberland River. 
Grand Chain, 2a mileji below Ten- 

Dc^wc River. 
Mound City, tU. 



6a,7ai.488 



■ Completed. 



b Will be completed in 1907. 



32 OHIO BIYEB. 

An accurate estimate of the cost of a lock and dam can be made 
only from an accurate topoffraphical survey of the proposed location, 
with borings to determine the character of the foundations. The sur- 
veys so far made on the Ohio permit therefore only a general estimate 
of the cost of the locks and dams shown in the above projects. Basins 
prices upon those obtained at the dams now under construction and 
the increased cost to the United States by the application of the eight- 
hour law to such work, the cost of a dam about 1,000 feet long, having 
a navigable pass, weir, and bear trap, and a lock 600 feet long and 
110 feet wide of the same type as heretofore constructed, may be esti- 
mated in the following manner: 

Survey and purchase of site $30, ODD 

Foundations and masonry of lock 4C5, 000 

Gates and operating macliinery 60,000 

Dam 555, 000 

Dredging entrances of lock and in pool above 50,000 

Buildings (lock-keepers' dwellings, power bouse, storehouses, etc.)— 40,000 

Total 1,200,000 

The above estimates are based upon locks of the same size for all 
of the dams, because it is believed that the 600- foot lock will meet the 
requirements of slack-water navigation at all points in the river. An 
exception has been made, however, as stated m another place in this 
report, of the lock at the Louisville and Portland Canal. 

While it is possible to construct and have ready for use a lock and 
dam in three years — that is, one year for the survey and purchase of 
the site and two years for the construction of the lock and dam — 
actual experience at the dams constructed or under construction has 
shown that a period of five years must be allowed, divided as follows: 
One year for survey and purchase of site, two years for construction 
of the lock, and two years for construction of the dam, for necessary 
dredging, installation of gates and machinery, and construction oi 
buildings. 

The funds required from year to year and the number of dams re- 
uired to be under construction at the same time in order to complete 
the system within a definite period may be readily estimated. 

The order in which the dams are constructed is a matter for con- 
sideration. The object of the improvement — that is, to provide a 
constant depth from one end of the river to the other — will only be 
accomplished by the construction of the entire system; but since it 
is improbable that appropriations will be made for the simultaneous 
construction of all the locks and dams it is thought that the greatest 
immediate benefit will follow the remodeling and completion of the 
dam system at Louisville, Ky., thus adding about one hundred days 
to the 9-foot natural navigation from Portsmouth to Cairo ; that next 
in importance is the construction of a lock and dam below the mouth 
of Green River and one below the mouth of the Kanawha, thus giving 
a needed outlet to a portion of the Kentucky and West Virginia coal 
fields, and that then the locks and dams be built serially down- 
stream — commencing with Lock No. 7. 

For the proper control of a series of movable dams there is required 
a telephone line connecting the dams with each other and with gauge 
observers at some distance above the head of the series and above the 
mouths of large tributaries, for the purpose of giving warning of the 
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approach and passage of floods. A telephone system of this nature 
is now in use on the Kanawha River and is indispensible. It is esti- 
mated that such a line connecting the dams in the above projects 
would cost $310,000, 

It is estimated that the average cost of maintenance of a lock and 
dam will be $15,000 per year, this amount covering the salaries of the 
lock force and the cost of repairs and renewals. 

COMPARATIVB BENEFITS — 6-POOT AND 9-rOOT DEPTHS. 

If the difference in the ton-mile transportation cost on a 6 and on a 
9 foot depth in the same canalized stream was known, and if the total 
ton-mile freight movement was also known, it would be an easy 
matter to determine, from an economical standpoint, which of the two 
depths should be made. 

while it is impracticable to determine the expected commerce on a 
canalized Ohio River, it is practicable to determine approximately 
the ratio of transportation costs, assuming the depths in question. 

There are two types of barges now in use on the Ohio River draw- 
ing about 6 and 8 feet, respectively. With the actual experience, 
utilizing such barges as a basis, and assuming that one company is 
required to transport annually to certain destinations a fixed amount 
of coal or similar freight, the following comparative calculations 
result : 

6-FOOT DEPTH. 

Towboats are assumed as leaving Pittsburg with a tow of 10 barges. 
This tow is doubled after passing the Bellaire bridge — 96 miles below 
Pittsburg. The speed of a boat and tow from Pittsburg to Bellaire 
is taken at 4 miles per hour and from Bellaire to Louisville, a distance 
of 503 miles, at 3.53 miles per hour. Fifty minutes is allowed for 

Eassing each lock above Bellaire and one and one-half hours below 
►ellaire. Barges are 180 feet long and 2G feet wide, with an actual 
draft of 5J feet and a cargo of 670 tons. Three hundred and thirty- 
five running days are assumed in a year, one week is allowed for load- 
ing and one week for unloading barges, empty barges to be returned 
to original points of departure. Under the above conditions it would 
require the following plant to transport annually 3,500,000 tons of 
coal or similar freight from Pittsburg to Louisville: 

Pittsburg to Louisville. 

Above Bellaire: 

2 steamers, at $00,000 $120,000 

2 steamers, at $90,000 180, 000 

31 steel barges, moving, at $G,500 201,500 

Below Bellaire: 

12 steamers, at $00,000 1,080,000 

186 steel barges, moving, at $6,500 1, 200, 000 

250 steel barges, in reserve, at $0,500 1,625,000 

Ck)st of plant 4,415,500 

6 per cent interest 220, 775 

12 per cent depreciation 529, 860 

Maintenance of 2 small steamers, at $:30,100 60, 200 

Maintenance of 14 large steamers, at $52,(XX) 728,000 

Annual expense 1, 538, 835 

26117— H. Doc. 492, 60-1 3 
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Freight cost per ton of coal, Pittsburg to Louisyille, 48.97 cents, per ton-mile 
rate, 0.073 cent 

Pittahurg to Cairo, 

Above Bell aire: 

2 steamers, at $60.000 $120, 000 

2 steamers, at $90,000 180, 000 

31 steel barges, moving, at $6,500 201, 500 

Below Bel la ire: 

20 steamers, at $90,000 1, 800, 000 

806 steel barges, moving, at $6,500 1, 989, 000 

260 steel barges, in reserve, at $6,500 1, 625, 000 

Cost of plant 5, 915, 500 

5 per cent Interest 205, 776 

12 per cent depreciation 709, 800 

Maintenance of 2 small steamers, at $30,100 1— 60,200 

Maintenance of 22 large steamers, at $52,000 1, 144, 000 

Annual expense 2, 209, 835 

Freight cost per ton of coal delivered at Cairo, 63.14 cents ; per ton-mile rate^ 
0.0653 cent 

Pittahurg to New Orleans. 

Freight cost per ton of coal delivered at Cairo, 63.14 cents. 
Necessary plant between Cairo and New Orleans: 

15 steamers, at $120,000 $1, 800, 000 

274 steel barges, moving, at $6,500 1, 781, 000 

110 steel barges, in reserve, at $6,500 716,000 

Cost of plant 4,296,000 

5 per cent interest 214, 800 

12 per cent depreciation 515, 520 

Maintenance of 15 steamers, at $02,000 930, 000 

Annual expense 1, 660, 320 

Freight cost per ton of coal from Cairo to New Orleans, 47.44 cents. 

Summary, Pittahurg to New Orleana. 

Freight cost per ton of coal from Pittsburg to Cairo $0. 6814 

From Cairo to New Orleans .4744 

From Pittsburg to New Orleans 1. 1058 

Per ton-mile rate from Pittsburg to New Orleans, 0.0547 cent 

9-FOOT DEPTH. 

Pittahurg to Louiaville. 

Barges are assumed as 180 feet long and 26 feet wide, with an actual draft 
of 8^ feet and a cargo of 1,105 tons. Other assumptions are the same as for 
the 6-foot depth except cost of boats and barges. 
Necessary plant: 
Above Bellaire — 

2 small steamers, at $65,000 $180,000 

1 large steamer 100,000 

18 steel barges, movhig, at $7,000 126,000 

Below Bellaire — 

8 large steamers, at $100,000 800,000 

112 steel barges, moving, at $7,000 784«000 

151 steel barges, in reserve, at $7,000 1,057,000 

Cost of plant 2,997,000 
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6 per cent interest $149, 850 

12 per cent depreciation 359,640 

Maintenance of 2 small steamers, at $30.600 61, 200 

Maintenance of 9 large steamers, at $55,000 495, 000 

Annual expense 1,065,690 

Freight cost per ton of coal delivered at Louisville, 30.45 cents. Ton-mile 
rate, 0.0508 cent 

Pittsburg to Cairo. 

Necessary plant: 

Above Bellaire — 

2 small steamers, at $65,000 $130,000 

1 large steamer 300,000 

18 steel barges, moving, at $7,000 126, 000 

Below Bellaire — 

13 large steamers, at $100,000 1, 300, 000 

186 steel barges, moving, at $7,000 1, 302, 000 

151 steel barges, in reserve, at $7,000 1, 057, 000 

Cost of plant 4,015,000 

S per cent interest 200, 750 

12 per cent depreciation 481,800 

Maintenance of 2 small steamers, at $30,600 61, 200 

Maintenance of 14 large steamers, at $55,000 770, 000 

Annual expense 1, 513, 750 

Freight cost per ton of coal, Pittsburg to Cairo, 43.25 cents. Ton-mile rate, 
0.0447 cent 

Pittsburg to New Orleans. 

Freight cost per ton of coal, Pittsburg to Cairo, 43.25 cents. 

Necessary plant between Cairo and New Orleans: 

10 steamers, at $130,000 $1, 300, 000 

166 steel barges, moving, at $7,000 1, 162, 000 

67 steel barges, in reserve, at $7,000 469,000 

Cost of plant 2,931,000 

5 per cent interest 146, 550 

12 per cent depreciation 351, 720 

Maintenance of 10 steamers, at $65,000 650, 000 

Annual expense 1, 148, 270 

Freight cost per ton of coal. Cairo to New Orleans, 32.81 cents. 

Summary, Pittsburg to New Orleans, 

Cents. 

Freight cost per ton of coal, Pittsburg to Carlo 43. 25 

Cairo to New Orleans 32. 81 

Pittsburg to New Orleans 76.06 

Ton-mile rate, Pittsburg to New Orleans, 0.0376 cent. 

In the pJ[ant assumed for both depths only steel barges are con- 
sidered. TWs increases materially the cost of the operating plant. 
The increasing price of timber and the unsuitableness of the present 
1,000-ton barge for any upstream traflBc seems to justify the change. 
Earnings on any upstream freight however are not considered. 

Tlie above calculations indicate that the cost of transportation on 
a 6-foot depth is to that on a 9-foot as is 3 to 2, approximately. The 
calculated nreight costs even for the commodities assumed are thought 
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to be lower than such costs will be in practice, since a constant supply 
and demand will never exist 

The average transportation cost for all classes of freight, moved 
either upstream or downstream, can not be calculated from any data 
available, but will of course be larger than that indicated. It is, how- 
ever, thought safe to conclude that the difference between freight cost 
per ton-mile on a 9-foot depth and a 6-foot depth will generally be 
greater than two-tenths of a mill.® The average difference under 
actual conditions may be double this amount or more. 

Under the assumption that the canalized depth on the Ohio will 
fix the draft of boats carrying Ohio Valley freight to New Orleans 
and taking the prospective commerce at 13,000,000 tons, about that 
now existmg, and considering one half of this local and the other 
half through freight, and applying a haul of 400 miles to the local 
and 1,500 miles to the through freight, the following minimum an- 
nual saving in freight costs, utilizing a 9-foot instead of a 6-foot 
depth, is indicated — $2,280,000. This saving will of course vary 
with the amount and character of freight transported. Considering 
that a commerce of 13,000,000 tons has been developed on the Ohio 
River in its present state and bearing in mind that there are only 
about seventy-nine days annually that boats of 8J-foot draft can 
leave Pittsburg, Pa., and only about ninety-seven days per year that 
such boats can pass Louisville, Ky., and that a material part of the 
freight transported will be high class freight, it is thought that the 
ultimate annual saving on a depth of 9 feet instead of 6 feet would 
be several times the amount stated above. 

The estimated difference in first cost between the 6-foot and 9-foot 
projects is $12,688,034. 

DREDGING. 

Among the duties assigned by law to the Board is the following: 

* ♦ * They sball also oxainine tlio said river from tlie month of Green 
Illvor to Cairo, with a view to determining whether an increased depth can be 
maintained bj' tlie nse of dredju'es. 

Ilie Board assumes that by the words " increased depth " is meant 
6 or 9 feet at ordinary low w^atcr, deix^nding upon which depth 
project may be selected for the river above tlie moiilh of (jreen River. 

It has made a personal examination of this portion of the river by 
a daylight trip from Evansville to Cairo, and the survey made under 



« Suniniary of 8t(it< mrnt.i of cost of frrif/Jif i van y port aiion on Ohio and M isslssippi rivers, 
on the basis of a constant supply and demand (a minimum of 3,500,000 tons of coal or simi- 
lar frciyttt per annum is assumed). 
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Its direction has also covered this reach. While the time and funds 
at the command of the Board have not been as great as is desirable, 
sufficient data have been obtained upon which to base an approximate 
estimate of the iSrst cost and cost of maintenance of a dredging plant 
such as it is thought may be adequate to maintain 6 or 9 feet depths, 
assuming 'that the physical characteristics of this part of the river 
are generally similar to those of the Mississippi River from St. Louis 
to Memphis and below and based upon the experience there gained 
in maintaining a 9-foot channel. This assumption however is some- 
what arbitrary, from the fact that in the Ohio there are a good many 
hard gravel bars, with possibly rock substrata that may require blast- 
ing, so that before the final adoption of a dredging project this latter 
point would have to be definitely determined by £)rings, for making 
which the Board had no available funds. 

Experience with gravel bars in the upper Ohio and to some extent 
on the lower river seems to indicate that when channels are once 
dredged they remain open for at least one season. 

Were all the bars below Green River of gravel and susceptible of 
permanent improvement, it is doubtful whetner it would be advisable 
to cut through them for fear of draining off the water in the succes- 
sion of pools which these bars make and thus lowering the low-water 
slope, the low-water discharge from the canalized portion above being 
insufficient to .maintain the" present low- water line under such new 
conditions. This result might be obviated by building lateral spur 
dikes on the dredged bars, to equalize the low-water discharge sec- 
tions; but this method is expensive in first cost and maintaining and 
locally uncertain in results, besides creating high velocities in the 
cuts, militating against the upstream traffic and making that down- 
stream more hazardous. These dikes would also create obstructions 
that would be objectionable at half stages and below and might even 
to some extent affect higher stages. 

For this reason and based upon the history of dredging operations, 
as shown in paper herewith,^* marked " Appendix Iv," the Board is 
of the opinion tnat no project for permanent improvement by dredg- 
ing is practicable. 

Whether annual hydraulic dred^ng through shifting bars as the 
river approaches its lower stages is practicable and worthy of con- 
sideration will now be discussed. 

By this method the material is pumped out from along the desired 
channel and thrown to one side by water transportation through pipe 
lines, the deposited material tending to ecjualize the cross-sectional 
Area, while creating no permanent obstruction, and most of the chan- 
nels thus obtained oeing only available for the one season or part of 
the season of low water, it often being necessary to dredge more than 
once along the same cut. 

What effect these cuts will have on lowering the low-water slope 
has not yet been determined on the Mississippi River by actual slope 
measurements, but as far as other observations can determine the 
effect is inappreciable. 

From the Green River to Cairo is 190 miles, with an average fall 
in the low-water slope of 3.726 inches to the mile, slightly greater 
than the average fall from Evansville to Cairo, which is 3.49 inches 
to the mile. 

• See page 90. 
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In this distance there are fifty-seven 6-foot bars, and eighty 9- foot 
bars — that is, elevations of the river bed over which at low water 
there is less than 6 and 9 feet, respectively. 

The total length of the 6-foot bars is 31 miles, with a vertical sec- 
tion of 309,750 square feet. For cuts through these bars to give 6 
feet depth, having a bottom width of 250 feet, and 10 per cent added 
for side slopes and extra depth to allow for back settlement, will re- 
quire the removal of 3,154,861 cubic yards of material. 

The total length of the 9-foot bars is 61 miles, with a vertical 
section of 941,500 square feet. For cuts through these bars to give 
9 feet depth, having a bottom width of 250 feet, and 15 per cent 
added for side slopes and extra depth to provide for back fill, will 
require the removal of 10,025,231 cubic yards of material. 

The removal of the above 3,154,861 cubic yards for a 6-foot depth 
and of the 10,025,231 cubic yards for a 9-foot depth could be accom- 
plished at 15 cents a cubic yard, making the cost of the 6-foot channel 
$473,229.15, and of the 9-foot channel, $1,503,784.65— not unreason- 
able sums considering the magnitude of the work and the resulting 
benefit to navigation, if there could be any assurance of permanency 
and of the preservation of pool levels without auxiliary works. . 

As already said, however, no such results can be expected and the 
other dredgmg alternative must be considered, viz, annual removal 
of sufficient material to open up 6 or 9 foot channels pver the many 
bars where permanent improvement is not practicable or desirable. 

The data at hand do not enable the Board to determine how much 
of the above material will have to be removed annually, except in a 
most general way, but from what can be learned as to the composition 
and characteristics of the bars it will be unsafe to assume that less 
than the entire amounts above mentioned, respectively, will have to 
be removed annually, assuming that the water falls each year to the 
same low-water plane. This will not be the case as a fact, and there 
may be two or more years in succession when there will be higher low 
water and in which years the amount of material to be removed may 
be greatly reduced, but nevertheless it will be necessary to provide 
and keep ready for action a plant entirely adequate to deal with the 
lowest low water. 

The questions then are — 

1. What amount of hydraulic dredging plant will be needed to 
move annually 3,154,861 cubic yards or material, distributed over 31 
miles of bars, for a 6-foot channel, and 10,025,231 cubic yards of 
material, distributed over 61 miles of bars, for a 9-foot channel? 

2. What will be the first cost of these plants, respectively? 

3. What will be the annual cost of their -maintenance and opera- 
tion? 

Two papers setting forth briefly the experience as to hydraulic 
dredging for the removal of bars to improve low-water navigation 
on the Mississippi River, both above and below Cairo, with details of 
first cost, cost of repairs and renewals and of operation and results 
obtained, accompany this report, marked Appendix V and Appendix 
VI, respectively.* 

The results of the Mississippi River work were obtained by working 
a dredging plant continuously throughout each twenty-four hours with 
2 crews, until the bar had been cut through to full depth and width. 

« See pages 104 and 106. 
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This is the most economical, and in fact the only practicable way to 
successfully attack these bars. Under recent decisions and interpre- 
tations, however, of the eight-hour law 3 crews for eight hours' work 
each will have to be subsisted and paid, increasing the cost of labor 
50 per cent 

With this taken into consideration and from the data presented in 
these papers the following conclusions are reached : 

For the 6-foot project. — 1. That 8 well-equipped hydraulic dredg- 
ing plants of the maximum capacity designed for use on the Missis- 
sippi River above Cairo will oe required to maintain in the Ohio 
River from the Green to Cairo, a 6-ioot boat navigation through the 
shifting bars. 

2. That one such plant will cost $200,000, making $1,600,000 for the 
eight. 

3. That the annual cost for the maintenance and operation of each 
plant will be $27,000, making $216,000 for the eight. 

As the life of a plant can not be safely taken at more than twenty 
years, 5 per cent of first cost must be' allowed for deterioration and 
$80,000 be added to the last figure, making the annual cost of main- 
taining a 6-foot channel $296,000, which represents a capitalization of 
$7,400,000 at 4 per cent per annum. 

The 6-foot project therefore will require a primary expenditure of 
$1,600,000, with an annual outlay of $296,000. 

For the 9- foot project. — 1. That 20 well-equipped hydraulic dredg- 
ing plants of the maximum capacity designed for use on the Missis- 
sippi River below Cairo will be required to maintain in the Ohio 
River from the Green to Cairo a 9-foot navigation. 

2. That one such plant will cost $250,000, making $5,000,000 for the 
twenty. 

3. That the annual cost for the maintenance and operation of each 
plant will be $30,000, making $600,000 for the twentj^. 

Adding 5 per cent of first cost for deterioration, viz. $250,000, and 
the annual cost of maintaining a 9-foot channel will be $850,000, 
which represents a capitalization of $21,250,000, at 4 per cent per 
annum. 

The 9- foot project therefore will require a primary expenditure of 
$5,000,000^ with an annual outlay of $600,000. 

The serious objection to any dredging project for maintaining the 
desired depths is the lack of permanency and the immense plant 
needed to obtain quick results at critical times, all of which plant 
lies idle at ^eat expense the greater part of the year and much of 
which may be idle for several years, aue to the eccentricities of the 
low-water stages. 

The first cost of the canalization of the Ohio River from the Green 
to Cairo for the 6-foot project is estimated at $12,268,000 and the 
annual outlay for operation and maintenance at $90,000. 

The first cost of the canalization of the Ohio River from the Green 
to Cairo for the 9-foot project is estimated at $13,852,000 and the 
annual outlay for operation and maintenance at $105,000. 

In conclusion, as to dredging, the Board is of the opinion that an 
increased depth up to 6 feet can be maintained by dredges from the 
mouth of Green River to Cairo, but that it is not economically prac- 
ticable by dredges to maintain a 9-foot depth over this reach of river. 
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done under its oirecaon W Captain Burgess, the recorder, 
AH of which is respectfolfy sabmitted. 

Colonel, Corps of Engirmeri* 

E, H, EUFFNER, 

Oflonety Corps of Engineers, 
I Clinton B. Sears, 
Lieuf CoLj Corps of Engineers. 
Geo. a. Zinn, 
MajoTy Corps of EngiMen^ 

Wm. L. Sibest, 
Major J Corps of Engineen. 
H. Burgess, 
Captain^ Corps of Engineers^ Recorder. 
Brig. Gen. A. Mackenzie, 

Chief of Engineers^ U. S. A. 

Note. — For report of the Board of Engineers for Bivers and Har- 
bors see page 110. 



APPENDIX I. 
COMMERCIAL STATISTICS. 

Table 1. 

This table includes all cities and incorporated towns on the Ohio RiTer with 
populations taken from the census of 1000. The columns showing freight mov^ 
ment are for 1905, the figures being furnished principally by the Ohio Vanagr 
Improvement Association, having been collected by the agents of that asaoda- 
tlon from boat agents, principal manufacturers and shippers and other sourcaBi 
The secretary of the association, Capt J. F. Ellison, of Cincinnati, states: **Iii 
presenting the figures of the various towns and small landings along the river 
it Is proper to say that, in the opinion of the writer, who has been conneeCed 
for thirty years with the traffic of the Ohio Biver» some of the figures preaeated 
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show that they are exaggerated, while others are underestimated. It is further 
the belief of the undersigned that the figures as a whole can be considered as 
fairly accurate." 

Where the columns for freight movement are not filled out the omission is 
due to the inability of the Board to obtain reliable statistics. The total freight 
movement obtained by taking the sum of the figures entered in the last column 
gives a fair idea of the total freight movement of the river, although a consider- 
able amount appears in this table twice, being reported as sent at one place 
and received at another. 
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25 

6O0 

6,000 

25 


7 ir^ 


Hsntitbnl 


2 5^ 


"^^W If AfAmOll^lf ,,^ ,,, .^^ .,...., ^ r r r - 


•"■^ 


OTttiPflVlfiW ...... .. . . . * .+ 


Newport-...*...***^' *...,.,^.«, 




5,0a0 

19 QQO 


M«irlf:tC&... ....... 


327 

1,622 

BOO 

mi 


Haclna ,., ,,,,.„,., ....' 


2,525 


Mln^jrsvllle, - 












Potii<;fi>y ............... . . .....+ 


i,o66 

650 


2,^ 
100 


500 
450 


147,923 
4,600 


161,027 
5,800 


Mfddleport;„ „. 


GalH polls. 


CrowTi City . 


2gl 

2S1 

1J9L 

U.i6ft 

665 

1,300 

17,S?0 












V^t^#l¥^ , , a.......x .. . ....>■ 


100 


800 


920, 


300 


2,1^ 


PriM^coi^vine ,...., 


South Point. 












Coal Grove ,..4............. 












IroDtoD,...^............,..,....... + + 


3,500 
107 


S,&00 
102 


251,725 
1,237 


4,000 

4,395 


2S2,7!S 
6,S41 


H&tieitur Rode. .. . 


8ciou>Fnle .* 


Fortmnouttl......... ..,-...^. 


7,500 

300 

10,016 




S.500 

100 

28,300 


"*'2,'m 
9,100 


16,000 
2,«gO 
53,415 


BofinfL Vfpta ...,,.........,.....*.**...,. 


200 
fljOOO 


Manehe^tor.....,......,.^*..... 


2,003 

711 

2,248 

'm 

475 

!,916 
826,902 

2, ISA 

m 

2,588 
3S,*<7Sl 
4, 61 if 
1,465 
5,SE2 

4a9 
1,089 
IE, 979 

253 


Aberdeen .., ,.^ 


KJpley.... - 






47,100 
400 




47,100 
1.400 


I4evll!e „,. 


50 


300 


660 


Mo«cow....... , 


New Rlehmoud, , 












Clnt'lMtiiLd..... ..., 


100,000 


600, OUO 


2.900,000 


600*000 


4,000,000 


North B(:nd..^.«,«.^..,,,...^ *..... 


Now Cojnheriand ........,.^.^ ; 


550 


500 


750 1 


200 


2.000 


LuE^ArviUe ..,.....*...... 


Well fttour^.. *.*»*,. 


300 


L^ 


150 


700 


1,300 


Wheeling 


1 241,500 


Beiiwotid, ^. 

MeMechen^ , *......... .. 










Moundsvllle. . . 


2,SO0 


2,500 


2,000 


4,440 


11 . 440 


POWhfttAD .....#__>...,,<.,............,.. 




New Mnrt^naviUfi . . .... 


1,600 
60 


1.400 

1,250 

260 


1«G00 

1,400 

25 


2,500 
300 

m 


7.000 

3,860 

286 


StuterTille .............. ............ 


Friendly 



Deluded with Wheeling. W. Va. 
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Place. 


Popula- 
tion 
1900. 


Recelyed 

.qp- 

itream. 


Sentnp- 
streftm. 


Received 
down- 
stream. 


Bent 
down- 


RecelTed 
andMnt 


WEST vnuaiNiA— continued. 
St. Marvs .- ._.- 


825 
804 
11,703 
1,074 
679 
680 
616 
904 
427 
205 


Tons. 
800 


Tbns. 
8,600 


Tons. 
1,700 


1.850 


nma 
7.860 


Henderson 


Park^rsburar ....................•...•*•■• 


8.000 
4,800 


200 


1,000 
800 


1,000 
200 


6.000 
5.600 


Ravenswood 


Ripley 


New Haven 


16 
600 

10 

160 

2 


20 

1,800 

10 

160 

1 


10 
800 
80 
50 

1 


10 

8,000 

450 

20 

2 

6,235 

650 


66 


Hartford.... 


5.700 
600 


Mason 


Clifton 


S70 


West Col iimbiA « ••«•••••••••••••••••• 


6 


flnilnriAii ».•••«..• 


e.285 
1.960 


Point Ple&fi&nt ••••.••.•••••••••••••••••• 


1,934 
1.450 
11,923 
1,279 
863 

8,081 

6,800 
743 
711 
864 

1,161 
200 

6,423 
819 

1,718 

801 

148 

292 

38,301 

42,938 

3,334 
786 
6f.9 

2,206 
462 
824 
204,731 
4H9 
218 


450 


460 


400 


Guyandot 


Huntinerton ....... . ................... 


6,000 
800 


8,260 
250 


4,000 
700 


8,250 
250 


15,500 
1.600 


Ceredo 




KEKTUCKY. 

Catlettsbunr 












Ashland 


83,600 


8,000 


126,200 


8.200 


175.900 


Russell 




Greenup 


1,000 


1.000 


750 


2,500 


5,260 


Quinrv 


Vancebui^g 


260 


75 


150 


1,800 


2,275 


Concord . ............................ 


Maysville 


4,000 


17,000 


87,872 


34,000 


142,372 


Pover 




Augusta 












Bradford 












Foster 












Call fornia 


900 

10 

10,125 




1,475 


900 


8,275 


Newport . . .......... ............ 




Covington 




160,000 




170,125 


Ludlow .... . .......................... 






Warsaw 












Ghent 


760 

} 6,600 

3,803 
74,830 


920 
8,660 
4.121 
68,102 


6,050 

41,080 

7.210 
818. 590 


440 

6,100 

1,498 
66,004 


7,100 


Carroll ton 


South Carroll ton 


62,880 


Milton 


16,632 
1,017,526 


Louisville . . . 


West I^oint 


Bnindt'nburR' ... 












Peckenpnugh 


75 

250 

1,450 

350 


500 

1,5()0 

200 

200 


50 

1,50() 

675 

350 


50 
150 
175 
400 


675 


Stcphensport 


241 

1,G56 

1,0U 

3'2H 

2.'>3 


8,400 
2.500 
1.800 


Cl(>ver[)<>rt 


Hftwesville 


Lewisport 


Patesville 












Owen^horo 


13, 189 

10, 272 

1,532 


9,550 
75, 155 
9,115 


io, 580 
7.000 
1,000 


20,780 

108.500 

3.160 


3,450 

10,000 

250 

88,106 

450 

125 

20 

1,460 

200 

1,200 


44,360 


Henderson 


200 655 


Unioiitown 


13,525 

88.106 

2,625 

760 


Dekoven 


Casev ville 


217 


800 

250 

25 

25 

150 


625 

250 

50 

1,000 

1,200 

900 


750 
125 
50 
25 
300 
200 


Tolu 


Weston 




145 


Binlsville 




2.500 


Carrsville 


278 


1,860 
2,460 


Bavou 


Sni"i t hlaiid 


679 
19, 44G 


Pmlneah 


14,300 
600 

6,560 

20,180 

625 

600 

750 




41,500 
700 

4,500 
10, (KX) 
2, 3(;5 
l.O'K) 
2,000 


163.905 
800 

39.540 
39. 222 
8,9(K) 
1 . 200 
15, 198 


618,375 
400 

4,400 

5,800 
3,250 
1,650 
2,400 


828,080 
2,400 

65,000 
76,202 
16.140 
6,100 
20,348 


Ogden 


INDIANA. 

La wronceburg 


4,826 
3,645 
1,548 

408 
l,r»H8 

149 
7, 8:^5 

377 
10.774 
2U, 029 

290 


Aurora 


Rising Sun 


Patriot 


Veva V 


Brook sburg 


Mafiison 


3,839 


4,197 


2.-)2. 310 


1,600 


261,946 


Hanover 


Je/Terson ville 


200 

1,255 

500 

25 
980 
100 

60 


2,150 
958 
200 

2,0<)0 
11,520 

1,500 
400 


4S.450 

125, 900 

250 

1,200 

7, 520 

1,500 

400 


2,730 
1,177 
5,200 


53.5S0 

129,860 

6; 150 

8,225 

21,045 

4,000 

960 


New Albany 


Mauckport 


Tobacco I^andi ng 


Amsterdam 


200 
655 


1,026 
900 
100 


Leaven wort h 


Schooner Point 


A 1 ton 


239 




Derby 


100 
136 


a5o 

1,750 


a50 
200 


100 
750 


900 


Rome 
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Place. 



Popola. 
tion 1900. 



Received 
stream. 



Sent np- 
stream. 



Received 
down- 
stream. 



Sent 
down- 
stream. 



Received 
and sent 



iNDiANA—con tinned . 



Cannelton 

Tell City , 

Troy 

Grandview 

Rockport 

Newburar 

EvansvlTle 

Howell 

Monnt Vernon . 



Shawneetown.. 
Cave In Rock... 
Elizabethtown . 

Rosiclare 

Oolconda 

Hamletsburg... 

Brookport 

Metropolis 

Olmstead 

Mound City .... 
Cairoa 



Total. 



2,188 

2,680 

699 

822 

2,882 

1,371 

69,007 

1,421 

6,182 



Tons. 

"'slm.' 



Tom, 

"'i,m 



Tont. 
"20,'ii5 



Terns, 



Tons, 



1,162 



31,014 



1,600 
1,076 



6,000 
2,075 



600 
21,300 



10,000 
2,935 



17,100 
27,386 



278 

1,140 

280 



4,069 

268 

2,705 

12,566 



65,500 
18,760 



9,180 
500 
676 
600 
456 
30 
2,200 
4,509 



15,000 
1,810 



175 

1,850 

1,200 

12,400 

600 

10 

300 

3,687 



288.940 
85,460 



68,926 

1,900 

1,950 

8,000 

500 

50 

14,975 

33,787 



6,120 
1,676 



8.410 

6,650 

9,725 

800 

200 

20 

850 

1,325 



874.660 
62,606 



76,691 
10.400 
13,450 
16,200 
1,756 
110 
17,825 
43,808 



154,070 
267,741 



109.200 



18,500 
1,200 



105 
18,000 



172,975 
3%, 141 



13,955,918 



a Includes freight at Cairo to and from the Mississippi River. 

Table 2. 

This table shows the commerce for the Ohio River for 1905, as compiled by 
the engineer officer In charge of the general improvement of the Ohio, from 
reports by owners, agents, and masters of vessels and transportation companies. 
(This table Is published annually in the Report of the Chief of Engineers.) The 
total freight movement shown in this table gives an approximate statement of 
the tonnage for the Ohio, although a considerable quantity of the freight ii 
unquestionably reported twice, and doubtless there is some not reported. 



44 



} 



OHIO aiYEB. 









§aOA 



is 






§§§&§IS§§ 



g§ 






§ §i§§gi §ss§§fg§§§§r 









§§§§g 



J §s§i§|g§ §§ii§§§§§§§g 



§§§Si 



l§i 



O»a0k0i-t^ 



sf 



i§s 



gss 

<2cMr-l 



OOOOOO OOOOOaoOOOOOO 



oo 



oooooooooooor 
e4e4c4o»o»i-ioidtdQooc 









il 



• O OOOOOOOO OOOOOiOtOOOOOOOOOtOOOiCOOiCOiCOOOOOO 



a 



.- C • s 
O^ ofi as 

2222 



55 
22 



c-r c « 



i£alS«^l£«5<»6l2SSs 
■2222S222S2S^2Ni55S 



Sf 



cS c 2 

Sq2 




OHIO RIVKB. 



45 



§SE 






m 



9§0 



iisi 



oDoee 



l§§§§§i§ 









tftO> 

S3 



•OrHOt^O 



|§§s§s|§i§ 






o> x> ^ i5 >c c 



§§•11 



5g§|3=>""'S|$3 



5cMO 












iiii 









^ -^ cfj <?- 5 li 



S?S?5 



OOOkO 



OOiCOOOOOOOOOOOOOO ;OM 



000000000000000 
O -^ c4 C> ci 06 c4 O C^ -i od O' CO c>i w' 



OOOOiCOCOOO 

» 1-5 c4 ri -J cJ ri d c> o' 



OOOOOOOOOOOOOOiAOOOOiCOOOOiAOOOOOOOOOOOOOOOOOOOOOtCiOOOOO 







46 



OHIO BIVEB. 



PB 






§§§igi 
"• ss?" 






o » tf »-»^o S "* ^ 



ill 



is :§i 



§§ 



1§ 



§§ 






a 

o 
Q 



I 



aS 

en 









Willis 



sil 



w 5i i^ o « 



SS888 



93 



>'vos 



^?C8 



§1 



8$3 



iss 



Si 
Si 



^ooot»oeooor«ooo ocoo«ooooioooooo •oooeooooooooooo 
:S t^ o •-! a> i-< eo o »-^ (d o 00 (d e4idr-io«oooa>oic^'o»eoa» •ooied 'p4oa»c4doo«r<^« 

I I 



• « aJ^OOOOOOOOOOiOiO OOOOOOOOOOOOOOOOOOOiOOOOOOOOO 



"^-^aa^i §|gg|S'^'*?J^S£SSS6??JS^?;?:j'^g 









o 

8. 
i 



Si 



ii^l 



c t:: '-S Id '-S . 



Ic is a 



^3 : 






coo 



•/i>^>'.;jau 



11^25 



hi ki ». 

V 0/ 1> 

S oe 8$ 
■S w S 

COOOOQ 






s^! 






C.2 
q o 



< « « 03 






^^- J? 

2 c o 3 c S 



= : : « y , 



iJ^gii 



> : :E-?. 



i? 



c 
2 






c c o o 






CO S c 

CO CO 1-4 



0* * £ o OS 

aQGOPQ QQ 



c c 



':t 2 >.= o=oc = = = r 



I si 



.-.= »- 3 ^'O.^ c^ 



c-;w^<:>Q 



= c:::: c* is'SiS = 



ESi 

03 a: s 



E 

= c 

r^ c 

5^ Wt $■ 









'^'^37.^'^^''E>B 






•so'sii^'^ $5. 






" as 
r- > 



X3 






= = = =:=- 



. CJ V Z> V 01 



"^ 08 



aSEE»E 



COCOt-3^i-3cQQQCOCOCOi-^a 



D o & a 
= ESE 

I) oS OS 

D CO cool 



ES 

e3 4 



Im ^^ U Ui^ ki ki. h« 

seIeeIess 

aJSsoSoS-oSaSa 

SaQt^aSaQMOQcott 



OHIO BIVEB. 



47 



a" 



8 Si 

a" 



5-g 



§§ 



sa 






i 






a" 



a 



S38i|Sg?S§S SSiiS S8Si5r!gi8SSi:^S=3SSiS8^9.'iiS3^!;S§ 



§igi§i§ §s§|| g 




Sh h ft* wi »« mM Emm 



fl « 4 a a s fl S«-« . 
oomccaiO wcoOP4a 






'^►a|0a'E09SSioB| 
illl|i5|:.|sllll 

h CD 00 CO CB ^ 00 0r> 00 QO OQ t^ 00 OB 



"^^twr- 



48 



Qg^A 



Tabls 8« . 

This tdUe dums the moTiiiMiil ol frei^ 
tributaries of the (Alio lor the calendar ymr 1905. Fbr thoae atreama luKving » loi^ 
nearthemfloththefigiinariTethetoDaQlfr^gJitpaarijigt^^ inothef caeaaflie 

figureBaieaapiflied by the diatrict engineer ofl^ 
plying on the abreama. Instead olflmngfltetiatlca 

rivers, the fignrea for the Davia Inand Dam are given, as there la an immense ktaal 
traffic to Httsboig from those riven which does not go bdow that city. 

For the little Kanawha the tonnage at Lock No. 5 is given, aa no atatistios lor 
Lock No. 1 could be obtained. 



Davis Island Dam 4^S7a^ttt 

Muskingum .- 88^M 

Little Kanawha ]|»it» 

Kanawha 1,622,874 

Big Sandy 146,ei2 

Green 42S|120 

Wabash (estimated).- 40^.000 

Cumberland 268,430 

Tennessee MS. 608 

Total 7,474, ilft 

Tabls 4. 

This table diows the traffic by ivay of the Davis Island Dam idr the year 1008. 
fCompIltd from sq^orts of ths dlftrlot cogliiMr offlctf In (duugs.] 



▲rtlfliau 



CoaL 

Iron and steel numofBotone. 

Lumber 

Sand 

Misc-ellaneoofl 



3\MM. 



16S 
11,535 
105,400 
47,096 



iao,no 

3,087 
4,620 
48,191 



ue^SN 

U,47» 
110,020 
06^287 



Total. 



164,196 



4,114,186 



4,378^882 



Table 5. 

This table Bhows the traffic through the Louisville and Portland Canal and throon^ 
Indiana Chute, Ohio Falls, Louisville, Ey., for the calendar year 1905. 

[Compiled from reports of the district engineer officer in charge.] 



Article. 


Through 


Over 
falls. 


Both 
watarwayi. 


Cement 


Tom. 

566 

042,444 

611 

284 

7,305 

7,734 

3,396 

41,617 

'36,498 

61,911 

3,357 

704 

3,052 

16,780 

12,786 

368 

3,308 

1,328 


Tom. 

199 

650,043 

32 

38 

328 

1,310 

656 

7,596 

8,873 

14,993 

25 

165 

01 

205 

13 

144 

250 

168 


2\MM. 
766 


Coal 


».««,«« 


Cotton •• 


Flour 


823 


Grain 


0^044 
4,053 
47,118 
45,371 
76^004 


Hay and straw 


Live stock 


Lunil)6r 


Manufactured iron and steel 


Mi806lIan(H)as 


Molasses 


Oil 


Produce 


8,143 

1^086 

1^790 

813 

8^668 


Salt 


Staves 


Sugar _ 

Tooacco 


Whisky ^ 


Total 


1,144.034 


685,129 


1,88^168 
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Tabls 6. 



This table shows the total number of vessels with net tonnage documented at the 
dififerent ports of entry on the Ohio River, as reported by the local surveyors of 
the port. (Does not include baiqges, scows, and the like, in which is transported the 
great bulk ol freight.) 



District. 


Noxnber. 


Net 
Tonnage. 


Pittsbare 


174 
140 
107 
78 
139 
44 
22 


35,556 


Wheeling 


10,491 


Cincinnati 


12,889 


Louisville 


6,044 


Evans vilie 


6,285 


Paducah 


4,103 


Cairo 


2,264 








Total 


704 


77,632 





Tablb 7. 

Thb table gives the list of passengers reported by the supervising inspectors of the 
Steamboat Inspection Service of Cincinnati and Louisville for each of the local dis- 
tricts under their supervision: 

Pittsburg district 432,700 

Wheeling district 621,809 

Gallipolis district 1,283,885 

Cincinnati district 1,136,731 

Louisville district 822, 419 

Evansville district 308,335 

NoTB. — ^The report from Evansville includes passengers for the vicinity of Cairo, 
but not for the vicinity of Paducah, which are reported with the Cumberland and 
Tennessee rivers by the Nashville, Tenn., district. 

Tablb 8. — Descriptive table of induztrieSy commerce^ etc,, of the four leading cities of the 

Ohio River, 

Wheelinp. W. Fa.— Wheeling with the adjacent towns of Benwood, W. Va., Martins 
Ferry, Bria{;eport, and Bellaire, Ohio, has a population of about 125,000 and about 800 
manufacturing establishments. Its principal industries are iron, steel, and tin, with 
an output of about 1100,000,000 annually; pottery, with an annual output of about 
$1,250,000; glass; manufactured tobacco; tanneries; coal mines, etc. The steel indus- 
tries ODtain their ore from the Lake Superior region by rail, their coal from the mines 
in the immediate vicinitv, their fuel gas from pine lines. The potteries import lai^e 
quantities of clay from Europe, which enter at tne ports of New York, Philadelphia^ 
and Baltimore, but which with uninterrupted navigation on the Ohio and Mississippi 
rivers would probably enter at the port of New Orleans. The timber and tobacco 
come to Wheeling from southern points, much of which could be brought by river, 
llie tonnage of me 8 railroads entering Wheeling was about 5,250,000 tons for the 
year 1905, and the river tonnage for the same period was about 241,500, with 110,000 
passeng;ers. 

LoutsvUUf Ky. — ^Louisville, with the adjacent towns of New Albany and Jefferson- 
ville, Ind., and other suburban towns on both sides of the river, has an estimated popu- 
lation of over 280,000. Its principal industries are the manufacture of agricultural 
implements, wagons, cast-iron pipe and structural and bar iron, enameled bath tubs, 
plumbers' suppfles, stoves, boilers, machinery, tobacco, whisky, beer, flour, leather 
and leather goods, packing-house products, Portland and natural cement and lime, 
lumber, boxes, barrels, furniture, and many other manufactured articles, as well as the 
building of boats and oarges. The great proportion of the raw materials used in these 
industries comes from Kentucky and the States near by. Pig iron comes principally 
from Alabama and Tennessee, with some from Pennsylvania and West Vir^nia; timber 
for lumber, wooden ware, furniture, etc., from Kentucky, West Virginia, Alabama, 
KiflsisBippi, and Michigan, with mahogany logs from Central America, the latter re- 
ceived altogether by rau; tobacco comes principally &om Kentucky and horn Indiana, 

26U7— H. Doc 402, 60-1 i 
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minoifl, and Tennenee, and a small qnuitity from Yiiginla. West Ybgiiiia, and Ohio ; 
grain for whisky from Kentucky and neighboring grain-proaucing States* cottOQ-«eed 
oil to refining and for soups, etc., comes nom the cotton States* packing nouaes secure 
their cattle from Kentucky. Illinois and Indiana; flour is made from wheat ^;rown in 
Kentucky, Illinois, and Inoiana, a small ouantity coining from west of the MuwisBippi 
River; lime and cement are made from focal deposits <x rock and day, some of the 
cement rock bein^ brought by barges from points a thori distance down the river. Ihe 
tonnage of the 9 railroads enteringthis place amounted in 1905 to4,8122635 tons inbound 
and 3,395,747 tons outbound. (These fi^[ures do not include the entire movement for 
Kew Albany and Jefifeisonville.) The nver tonnage for the same year was 1,068,285 
tons receiveid and 131.121 tons ^pped. These figures do not include freigjit paasioig 
through this point either by rail or river. 

h The following statement prepared by the LouisviUe Board ci Trade shows the more 
impK)rtant articles of freimt, except coal, fcnr the year 1905, for Louisville alone; 
similar figures for Kew Albany ana Jeffenon%'ille could not be obtained: 



AitidA. 



BaoslTBd. 



Wbeat 

Com. 

Oats 

BarJfij 

Bye 

Agricultorai implements. 

Coffee 

Sand and gravel 

Timber 

Cotton 

Fertilizers 

Flour 

Furniture 

Hides 

Bacon 

Hams 

Lard 

Iron and ateel bars, etc. . . 

Fig iron 

Leather 

Machinery 

Malt 

Kails 

Cotton-seed oU 

Apples 

Onions 

Potatoes 

Seeds, grass and clover... 

Soap 

Stoves, stove castings 

Sugar 

Touaoco, leaf 

Tobacco, manufactured . . 

Vinegar and cider 

Wagons 

Whisky 

White lead, paints, etc... 

Woolen goods 

Wools 



159, 72Q 

365,720 

M,24S 

13.322 

24,645 

6,006 

5,001 

8B,000 

US, 521 

2,043 

21,536 

19,994 

4,297 

10,630 

U,508 

34 

11,876 

80,801 

113,496 

389 

4.rj7 
7.a» 

10.5S1 

79,49« 
9,501 
4,145 

14,875 
4,S(i9 
6,225 
2,6S5 

30.091 
100,906 

6eo 

6,274 
4,S29 

32, ax) 

6,456 
1,475 
1,755 



Total 1.467,729 



Boots and shoes, cases. 
Dry goods, packages. . , 
H ard ware, packages . . . 



113.977 
t>2;..3'J3 
235,832 



Tamt. 

39,m 

387,722 
00^009 

Uh7« 
10^023 



118 

82;3S7 
11,790 
1,000 
28,774 

%m 

11,171 
28,0«» 
12,088 

b,m 

7,183 

9,483 
78,102 

6,102 

0,916 
22,518 

4,077 
11.680 
18,680 
26,725 
75,063 
82,280 
81,148 
17,487 
93,577 

13, on 

8»987 
1,014 



1,135,762 



119,607 

876,941 

1,230,611 



The shipmenta of coal by river to Louis\'ille, JeffersonWlle, and New Albany 
amounted to 663,063 tons, and in addition 997,040 tons passed by Louis\-ille for points 
below Loui8\'ille. No figures could be obtained for coal received and shipped by raiL 

Cincimiatij Ohio. — Cincinnati, with the adjacent towns of Co\'ington, Newport, and 
Latonia, Ky., and other suburban towns on both sides of the river, has an estimated 
population now of 550,000. Its princioal industries are the manufacture of vehiclee, 
structural iron, boilers, machinery, tools, flour, tobacco, whisky, beer, packing-house 
products, soap, leather and leather goods, shoes, regalia, clothing, lumber, cooperage. 
furniture, pottery, chemicals, electrical equipment, musical instruments, school 
books, etc. In all about 8,000 establishments, large and small, employing 120,000 
hands, with a value of product for 1905 of ^0,000,000. The fuel supply comes largely 
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from the valleyB of the Kanawha and Monongahela riven, being brought to Cincinnati 
by barge. The uncertainty of navigation on the Ohio River has m£^e ^e supply of 
coal brought from those valleys by river sufficiently irregular to induce the carrying 
of coal in vast quantities by some of the railroads entering Cincinnati. Iron and steel 
come from the Pittsburg district and from the southern iron districts. Lumber is 
brought in chiefly by rail from eastern Kentuclnr, Tennessee, and the Mississippi 
Valley. Mahogany and other hard woods come from Cuba and Central and SouUi 
America by railat present, but with uninterrupted Ohio and Mississippi River naviga- 
tion would probably come from New Orleans by water. Generally tne sources of sup- 
plyof raw materials are the same approximately as mentioned above for Louisville, Ky. 
The following statement prepareJi by the Cincinnati Chamber of Commerce rfiows 
the more important articles of freight for the year 1905 for Cincinnati alone, similar 
figures for the adjacent towns coula not be obtained: 



ReoGived. 



Sent 



Ale, beer, and porter, barrels 

Apples, green, Darrela 

Barley, bushela 

Beef, pounds * 

Boots and shoes, cases 

BraA, middlings, etc, tons 

Broom com, pounds 

Batter, tubs, firkins, etc 

Butterine, pounds 

Cattle, head 

Cheese, boxes 

Coal, bushels 

Coffee, bags 

Coke, bushels 

Com, bushels 

Cotton, bales 

Eggs, cases, etc 

Feathers, pounds 

Flour, barrels 

Fmit, dried, pounds 

Grease, tierces 

Hay, tons 

Hemp, bales, etc 

Hides, number 

Hogproduct: 

Bacon, pounds 

D. S. meats, loose, pounds 

D. S. meats, in boxes, pounds. 

Hams, pounds 

Lard, pounds 

Pork, barrels 

Hogs, head 

Hops, bales 

Horses, head 

Iron and steel, tons 

Iron and steel, scrap, tons 



.pounds 

Leather, bundles 

Lfffinons, boxes 

Lumber, cars 

Malt, bushels 

Meats, fresh, pounds 

Molasses, barrels 

Oats, bushels 

OU. barrels 

Oranges, boxes 

Peanuts, bushels 

Petroloum, barrels 

Potatoes, bushels 

Rice, barrels 

Rye. bushels 

Bait, barrels 

Seed: 

Flax, bushels 

Clover, ban 

Timothy, oags 

Other grass. Dags 

She^, head 

Ftolt, green, tons... 

Soap, boxes 

Starch, boxes 

Stearin, tierces 

Sugar, barrels 

TaOow, tierces and barrels. 
TolMMOo, leat bogaheads. • • 



Tont. 

64,154 

299,891 

1,171,779 

1, 194, 178 

305,870 

60,616 

2,970,306 

154,605 

815,439 

307,776 

142, 148 

160,820,000 

297,795 

4,580,000 

7,883,222 

176,006 

420,604 

1,322,101 

1,407,167 

2,844,830 

96,748 

131,220 

38,080 

693,229 

1,517,969 

88,860,064 

5,775,500 

7,136,275 

44,989,341 

4,170 

1,063,144 

8,283 

32,760 

445,147 

58,636 

588,2^7 

83,705,009 



256,136 

70,156 

68,804 

1,402,014 

23,434,900 

34,351 

7,838,707 

677,336 

398,531 

85,550 

201,032 

1,548,426 

50,220 

695,758 

472,233 

4,378 

27,440 

41,018 

114,096 

509,925 

23,733 

233,078 

572,622 

4,074 

290,253 

65,953 

77,637 



Tons. 

667,890 

145,948 

188,928 

1,589,623 

304,154 

42,271 

1,664,149 

68,297 

1,117,864 

127,468 

100,170 

58,974,000 

261,061 

7,970,000 

3,275,723 

149,299 

311,396 

1,122,627 

903,615 

1,266,342 

31,448 

78,341 

28,040 

593,693 

5,318,932 

93,842,794 

9,070,600 

10,164,556 

61,036,517 

3,577 

403,742 

1,326 

22,991 

356,672 

58,784 

383,976 

801,891 

28,208,393 

232,737 

31,108 

54,876 

670,200 

27,310,966 

29,116 

5,605,014 

574,236 

212,387 

85,917 

95,516 

629,370 

29,232 

180,662 

353,893 

1,288 

20,054 

29,204 

100,839 

302,737 

14,236 

3,067,590 

453,724 

11,263 

127,364 

6,786 

68,762 
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Tobacco^ leaf, caae^ amj bB,ie$ »« ^. . . : 

Tobu,ii^o, manufactured^ pa^luigCi.,,,, 

TunwnUne, barToia , , , , * ,,,,,. 

Vegf^tablet, greseut tons..*,..*,-.*,**.*, 

Wtii?at. bushels.,. .-,,..„,, „ , „ , 

Whisky, barrels. .,.„ 

Wines and il<|U0T3» bArrdj ...,,,, 

Wlnen tmd liquor*, tiuifls wid pofk&sfltt, 
Wool, bfiJos... ,.,. 



Pittsburg, Pa.— The dty of PitCibuig, together with the balance of tli© ierntarfV 
lying in the county of AUei^ieiij, h known as the Fittabtirg diatricl and h^a a popull^L^ 
tion conservativeiy usd CArahmy eitimatod in the spring of 1906 at 952,54 L i 

Il5 principal induBtrifli are the mamifairtqiing of iian and steel ingots, billets, btooma,, 
boilers, gtructuml mm and iteelj machijieiry, ioola, and all the otJIer var iotiJi produciai 
of iron ore; glaM of all deacription; food products; cork, und coke. In raw product 
Allegheny County produces vaat q^antittea of bitnniiiious coal, there being nnudie 
in the Pitlfibmg district upward of 4&}000,000 tons of cotd by mil pjid water du~~ 
the year 1906> 

There are alao large wholesale jobbing and supply hcmaee in the diitrict^ the i ^ 
cipd buaineesei of which are mftchiDery, milling, milling and oil well supplies, dr; 

goods and clothing. * ''- — *- *^~ ''"'''^ " ^ ~^ " '^ •^---'^ - 

and AUcghen 

|2(i0,500p000, -^^ - .. ^, , 

based on the reports of the banking institutions of the Pittsburg district plac^ lht\ 
total wages paid annually in the Pittaburg district at $S50,000,DciD« ft r 

Owing to the great couservaLiain and flhortaightedneaa on the part of the indiislrloi^ 
of the Pittsburg district, an accurate and coniplete statement of the tonnage of tl 
Pittsburg district can not be compiled. It iSt however^ conservatively eslioiated iT 
115,000^000 tons of freijjht will be handled by mil and water during the yeax '" 
Twelve raiHion torn will be handled by water and 103,000,000 tons by raiL 

Taking commodities individimlly a fair conception may be gottea as to the 
of the Pittsburg district, Durine the year UK\b pig iron production amounted 
5,410,890 tons and the total production of steel was 6,593,117 tons. The mill and 
furnace toniuige of one railroaa for 1906 amounted to upward of 25,000,000 tons, divided 
into approximately 16,500,000 tons of raw material received and 8,500,000 tons dE 
finished product forwarded. 

In 1906 there were in what is known as the western Pennsylvania coke district 
36,383 ovens in active operation. From these ovens there were shipped 18,171,941 
tons of coke, valued at $36,424,451. The proportions of these figures to the total ooka 
industries of the United States are 30.3 per cent ovens, 43.4 per cent products, and 44.1 

ger cent value, these values being at the ovens. In coal production there were 
andled in the Pittsbuig district over 45,000,000 tons equal to 11.5 per cent of tha 
total production of the United States. The iron and steel production of the Pitli> 
burg district was equal to 39.3 per cent of the total production of the United Statea* 
The steel-rail production amounted in 1905 to 743,612 tons, or 22.1 per cent of the total 
production of the United States. 

The pig-iron production amounted to 23.5 per cent of the total production of the 
United States. In structural shapes the Pittsburg district produced 53.1 per cent of 
the total production of the United States. (Prepared by J. A. Lord, cnief of tba 
bureau of statistics. Chamber of Commerce of Pittsburg, Pa.) 




APPENDIX II. 

Number 1. 

letters of thx f1tt8burqh and ancimnati packet linb. 

FrrrsBUROH and Cincinnati Packet Lms, 

PUUburg, August SO^ 190$. 
Dear Sir: Referring to our conversation in relation to freight formerly carried by 
this line for interior points that originated in Pittsburg territory' and the Wheeling 
district. 

Several yean ago we were able by joint traffic arrangements with the ndlioada to 
make through rates from the above territories to Atlanta, Ga., Chlattanoogai TeiULt 
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Birmingham, Ala., Selma, Ala., Montgomery, Ala., and all southeastern points and 
also to Richmond, Va., Bristol, Va., Roanoke, Va., and all Texas common pointa, also 
Colorado and California points, but have since been debarred from giving our shippers 
the advantage of the former low rates which saved them from 10 to 40 per cent on the 
through all-rail rates, owing to the "community of interests of railroads'' that with- 
drew all prorating arrangements from the water linos at almost all points between 
Pittsburg and New Orleans, compelline; shippers in this district to ship to the above 
points by all rail instead of as formerly, using the water-and-rail route and make a 
saving as above stated. Shipments of most all Pittsburg commodities were carried in 
large volume for years by water and rail. 

The singular feature of our business to-day is that the upstream shipments are 
heavier in volume than the downstream shipments. If the rail lines prorated with 
the water lines as they formerly did on the same basis they do with their rail connec- 
tions, the shippers of this district would realize an enormous saving in freights by using 
the water and rail routes to almost anv point in the west or south. 

A great advantage to be gained by the shipping public as well as steamboat interests 
will be on the completion of the four locks and dams now under construction between 
Pittsburg and Beaver, which improvement will enable steamboats to reach Pittsburg 
50 per cent oftener than they now do and which condition will largely benefit the 
river interests and those depending thereon as the certainty of prompt delivery into 
as well as prompt shipment out of Pittsburg, will greatly increase business both ways. 

Not only is the public benefited by lower rates, but the time by river is much 

Suicker for shipping than by rail and with the completion of locks and dams on the 
>hio River a nearly uniform schedule can be maintained. 

James A. Henderson, 
Mai. Wm. L. Sibert, General Manager, 

Corps of EngineerSt U, S. Army, Pittsburg y Pa, 



Number 2. 

Pittsburgh and Cincinnati Packet Line, 

Pittsburg^ October SO, 1906, 
Dear Sir: Referring further to our conversation concerning river business from 
the Pittsburg territory. 

Shipments have fallen off considerably in the past few years, due principally to 
the combination of interests that has been formed, and exercises a monopoly on many 
commodities manufactured in this vicinity. Owing to their peculiarly strong position 
they are able to force their customers to accept shipment by rail, even though they 
may want and so request their shipments by river in order to save time in transit 
andf enjoy a saving of from 30 to 50 per cent in freight rates. Many cases have 
come to our notice where purchasers of commodities in the Pittsburg district who are 
located along the rivers have ordered goods and specifically requested shipment by 
river, but to no avail, as tiiere appears to be a community of interest between capital 
and railroads working to their common advantage. 

We have heard of instances where shipments have been made by river at the 
request of the buyer and he was charged up with tiie all-rail rate by the shipper, 
although the actual rate charged by the river on the shipment was 60 per cent lower 
than he waa compelled to pay. 

The buyer being prevented from enjoying the low river rates is naturally com- 
pelled to abide by tne dictates of the seller, for should he too strenuously object to 
the arrangement, it is easy to force him into line by discriminating against him. 
Very respectfully, 

James A. Henderson, 

General Managetm 
Maj. Wm. L. Sibert, 

CoTfs ofEngiruers^ U, S. Army, Pittsburg, Pa, 



Number 3. 

letter of JOHN H. JONES. 



Ptttsburo-Buffalo Company, 
Pittsburg, Pa,, February tO, 1906, 
DsAB Sm: In response to your letter of the 24th ultimo, I take pleasure in inclos- 
ing herewith a list 01 rail and water rates, which I trust will give you the information 
desired* 
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You will note that I have slightly changed the order of your queries, placing the 
rail rates together and the water rates to themselves, and made certain explansSioos 
as to some of the questions which mi^ht otherwise be somewhat misleading. 

In giving the rail routes and rates I nave given the distance via more than one road 
that you may use either the longer or shorter mileage. The rates are given per ton, 
unless otherwise specified, with the exception of the rail rates iiom New York to San 
Francisco and Chicago to San Francisco, which are of course per 100 pounds. 

While you asked for only the Pittsburg, Pocahontas, and Kanawha coal districts. I 
have ^ven the Thacker, New River, and Fairmont districts as well, in addition to tne 
Hocking and No. 8 Ohio districts, which may be of use to you in making ^our com- 
parisons. The distances from these coal districts are taken as nearly as possible from 
the center of the district to the point of destination; for instance, the Pocahontas dis- 
trict is figured &om Elkhorn, tne New River from Thurmond, etc. 

I have been unable as yet to secure the vessel rates between Panama and San 
Francisco and from New Orleans to Colon, but send you the data in its present shape 
to avoid further dela>r in responding to your letter. My tardy response is due to tne 
fact that some of the information had to be secured from numerous sources. 

The tonnage from the Lakes is greater than that to the Lakes, but I have no means 
of ascertaining the proportion. 

I shall be glad to furnish any additional information on the subject I can. 
Yours, very truly, 

John H. Jonbs. 

Mr. Thomas P. Roberts, 

Aanstant EngineeT^ Engineer Office, U. 8, Army, Pittsburg, Pa* 



Statement of freight rcttes. 

RAILROAD RATES. 
[Furnished by John H. Jones.] 



Per ton. 


Distance. 


Cento 

perton- 

mUe. 


12.15 


529 


0.406 


2.05 
2.15 


444 
444 


.462 
.484 


1.80 
1.45 


438 
438 


.411 
.331 


1.80 
l.iS 


359 
359 


.501 
.404 


1.80 

1.38 

f a 1.10 

[ 1.15 


342 
342 
270 
270 


.526 
.404 
.407 
.426 


^] 


147 
160 




^] 


124 
131 


.660 


(6) 


150 
136 
200 






140 
170 
135 





Pittsburg district to New York: 

Baltimore & Ohio R. R 

Pennsylvania R. R.— 

Thirty-eighth street 

llarsimus 

Pittsburg district to Philadelphia: 
Baltimore and Ohio R. R.— 

Inside the Capes 

Outside the Capes 

Pennsylvania R. R.— 

Inside the Capes 

Outside the Capes 

Pittsburg district to Baltimore: 
Baltimore and Ohio R. R.— 



Inside the Capes. 
Outside the Capes. 



Pittsburg district to Buflfalo: Pennsylvania R. R , 

Pittsburg district to Erie: 

Pennsylvania R. R , 

Bessemer and Lake Erie R. R 

Pittsburg district to Ashtabula: 

Pennsylvania R. R , 

Pittsburg and Lake Erie R. R 

Pittsburg district to Conneaut: 

Bessemer and Lake Erie R. R 

Lake Shore and Michigan Southern R wy 

Pittsburg district to Lorain: Baltimore ana Ohio R. R.. 
Pittsburg district to Cleveland: 

Pennsylvania R. R 

Baltimore and Ohio R. R 

ErieR. R 



o Not including delivery to vessel. 

*Lakc cargo coal, f. o. o. cars on dock. 10.83 per ton; lake fuel ooal, L o. b. cars on dock, 10.93 per 
ton; commercial ooai, f. o. b. oars, II per ton. 
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8taiemmi offrdght ro^et— Ck>ntmue<L 

RAILROAD RATES-Contlnaed. 



Fttton. 



Dlstanoe 



Cents 

per ton- 

mlle. 



COAL— continued. 



Plttabong district to Toledo: a 

Pennsylvania R. R 

Wabash R. R 

Pittsburg district to Chicago: a 

Pennsylvania R. R ^ 

Baltimore and Ohio 

Pittsburg district to Cincinnati: a 

Pennsylvania R. R 

Baltimore and Ohio R. R 

Pittsburg district to Louisvile: a 

Pennsylvania R. R 

Baltimore and Ohio R. R. 



Erie to Pittsburg e 

Ashtabula to Pittsburg e., 
Conneaut to Pittsburg «... 
Cleveland to Pittsburg e.. 
Lorain to Pittsburge 



MISCELLAinEOUS. 



Pittsburg to St. Louis 

Pittsburg to Denver 

Pittsburg to Memphis 

Pittsburg to New Orleans 

Pittsburg to San Francisco 

Chicago to San Francisco, Santa Fe 

cSssA 

Class B 

Class C 

Class D 

Class E 

Commodity rates- 
Oxide of iron 

Creosote oil 

Chloride calcium p 

Brick I 

Rags 

Chicago to Buffalo: 
Flour and srain— / 

Lake Shore and Michigan Southern R wy 

Wabash R.R 

Buffalo to New York: 
Grain— 

Domestlo— 

New York Central and Hudson River R. R. 

ErieR. R 

Export 

New York to San Francisco: 

Pennsylvania R. R 

Atchison, Topeka and Santa FeRwy 

Class aT;...:. 

Class B 

Class C 

Class D 

Class E 

Commodity rates- 
Chloride calcium 

Clay 

Cast-iron pipe 

Brick 

Rags 



»$1.25 
M.25 

»Lgo 
»Lgo 

»L35 
»1.35 

»L90 
ftL90 



HAS 



Mttet. 
261 
260 



478 



0.406 



313 
829 



450 



.951 



No through rates on ooal; 
rates made up of local rates. 



<i.eo 

«1.25 

• 1.00 

• 1.00 
«.95 

«.eo 

«.60 
«.60 
«.60 
«.60 



• .11 
«.ll 



• .10 

• .10 

• .08i 



«1.60 

• 1.26 

• 1.00 

• 1.00 

• .05 

• .75 
«.75 

• .70 

• .75 
«.G0 



2,671 



550 
626 



426 



} 8,483 



.739 



OU,.880 



.400 
.419 



.4M 



.646 



.4n 

.431 
.402 

.431 
.345 



•Local rates to Pittsburg, 38 and 40 cents from the outside group In the 40-miIe radius, with rates 
grading down to 25 cents for the shortest distance of about lu miles. The Pan Handle rates are 
S5.37739,aiid40oent8. 

o Net tons. 

• Roads and mileage the same as given above for Pittsburg district to Erie, Ashtabula, Conneaot, 
Lornin, and Cleveland. 

4 ftross tons; rate is based on distance of 124 miles. 

< Per hundredweight. 

/Not for export. 
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Statement of freight ra(«*— Oontinued. 
BAILBOAD BATES-Continued. 



Per ton. 



Distance. 



Cents 

pertoii- 

mile. 



MISCELLANEOUS-COntinoed. 

Pocahontas coal mines to Norfolk: 

Coal f Elkhorn to Norfolk) , Norfolk and Western Rwy 

Chesapeake and Ohio Rwy. rates on coal: 

Kanawha mines to Cincinnati- 
Egg 

Run of mines 

Slack 

New River mines to Cincinnati- 
Egg 

Run of mines 

Slack 

Kanawha mines to Lake Erie- 
Cleveland, Chesapealce and Ohio Rwy., and Big Four R. R 

Sandusky, Chesapeake and Ohio Rwy., and Big Four R. R 

Toledo, Chesapeake and Ohio Rwy., and Cincinnati, Hamilton, 
and Dayton Rwy 



Note.— From Fairmont (Baltimore and Ohio), Thacker (Norfolk 
and Western), and Kanawha (Chesapeake and Ohio) the agreed dif- 
ferential above Pittsburg on both cargo and fuel coal is 8f cents, but 
last year the West Virginia roads generally published 92 cents on 
cargo, making the differential an even 9 cents, and t)ie same differen- 
tial on coal fuel, and it is presumed they will continue these rates, 
which would make the cargo rate from Thaclcer, Kanawha, and 
Fairmont 92 cents f. o. b. cars and lake fuel, |l.(J2 f. o. b. cars. 

The Southern Ohio rates from Hocldng and No. 8 districts are: 

Lake cargo coal f. o. b. vessel 

Lakefuclcoal f. o. b. cars at dock 

Commercial coal f. o. b. cars 

Hocking district (Nelsonville) to Toledo 

No. 8 district (Bridgeport) to Cleveland 



The local rate from Thacker and Kanawha to the ports where they 
load their cargo coal on Lake Erie is $1.25, and the local rate from 
Fairmont to Lorain, where their cargo is loaded principally, is $1.15. 
From Pocahontas last year's rates were on cargo coal $1.07 f. o. b. 
cars and on lake fuel $1.17 f. o. b. cars, with a local rate of $1.45 to 
Toledo and Sandusky, where they load. From New River the rates 
were exactly tie same to Toledo, the port they use on cargo and 
lake fuel and local coal. 

Norfolk and Western Rwy.: 

Thacker district to Sandusky via Pennsylvania R. R 

Pocahontas district to Sanduslcy via Pennsylvania R. R 



Thacker district to Toledo via Hocking. . 

3ckii 



Pocahontas district to Toledo via Hocking 

Baltimore and Ohio R. R.: 
Fairmont district— 

Lorain 

Fairport 

Chesapeake and Ohio Rwy.: 
Kanawha district- 
Cleveland via Big Four 

Toledo via Cincinnati, Hamilton and Dayton 

New River district- 
Cleveland via Big Four 

Toledo via Cincinnati, Hamilton and Dayton 

Rail rates Pittsburg to San l rancisco via Now York or other port. ^ 
Lowest carload rates, Cincinnati to Lake Erie ports: 

Cleveland via Big Four 

Sandusky via Big Four 

Toledo via Cincinnati, Hamilton and Dayton 



$1.85 



LOO 
.95 
.90 

L15 
LOO 
.95 



MOet. 
383 



286 
275 



(«) 
(«) 



447 
447 



as8 

.381 



.185 
.906 



.85 
.90 
LOO 



185 
162 



L15 



L45 
*L35' 



409 
350 
423 



232 
213 



499 
447 



486 



263 
211 
211 



• Cargo rate, f. o. b. cars, $0.92 per ton: lake fuel, f. o. b. cars, $1.02 per ton. 

ft No rates In effect. Rates on coal Pittsburg to New York, Philadelphia, and Baltimore gifca 
aboYS (see p. 54). 
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Statement of freight rates — Continued. 

WATER RATES. 





Per ton. 


Distance. 


Cents 
per ton- 
mile. 


Lake rates, Chicago to Buffalo, grain and grain products 


aS0.09 


6825 

985 
917 
834 
749 
681 
698 
G99 
631 
648 

495 
1,980 




Ijftke ratesi Lakel^noerior to Lake Erie ports, on Iron ore: 

Buffalo to Duluth. 




Erie to Duluth 






Cleveland to Duluth 






Buffalo to Marquette 






Erie to Marauette. 






Clevp-Iand to MarmiHte, r . x . 






Buffalo to Eicanaha 






Erie to Rwanaba 


.60 


aoo6 


Cleveland to E^canaba. 




NoTE.->-The rates on ore from bead of Lake Superior, including 
Ashland, Superior, Duluth, and Two Harbors, 75 cents; from Mar- 
quette, 70 cents; from Escanaba, 60 cents. This includes delivery to 
any Lake Erie port from Toledo to Buffalo, inclusive. 

Canal rates (Erie Canal), Buffalo to New York, on grain: 

Highest rate, 6 cents per bushel 


1.30 




Lowest rate, 3.8 cents per bushel 


.263 


Average rate, 3.9 cents per bushel. 




Vessel rates: 

New York to Colon 




Class D«. 


20.00 
10.00 
8.00 
6.00 
5.00 
3.00 




Class 1 * 






Class 2« 






Class 3/ 




.152 


Class 40 






Minimum..... r r.-.^. .t.t.... 






Note.— These rates are per ton of 40 cubic feet or 2.000 pounds. 
Panama to San Francisco ^. 


8,423 




New Orieana to Cnlnn h - , . , - . , ,,..... 






Norfolk to New York and Boston: 

Norfolk to New York 


<.50 
#.70 


325 
532 


.154 


Norfolk to Boston 


.132 







a Per hundredweight. 
b Estimated. 

c Acids, alcohol, chloroform, matches, phosphorus, etc. 
4 Chronometers, ebonite goods, furs, silk, and kid gloves. 
4 Allspi<», apparel, arms, books, brass, cameras, etc. 
/ Bristles, canvas, carpets, champagne, china ware, etc 
9 Castings, cement, chains, charcoal, coal (in bags), etc 
h Unable so far to get these rates. 
4 Per gross ton. 

PANAMA RAILROAD RATES. 
[Rates of freight per 100 pounds in cents United States gold.) 





Class l.a 


Class 2.6 


Class 3.e 


Class 4. <i 


Class 5. • 


Colon to Panaxna (47} miles): 

For distance not exceeding 10 miles 


80 
35 
40 
45 
50 


25 
80 
85 
40 
44 


21 
25 
28 
81 
M 


17 
19 
21 
22 
8S 


18 


Over 10 and not exoeedinK 20 miles 


15 


Over 20 and not flOEoeedins 30 milAR 


17 


Over 80 and not ezowdintf 40 milHs^ ,^,^. ..,.,,, 


19 


Over 40 and not exceedinir 50 mile^ 


20 







Piodooe of the Isthmns at one-half above rates. 



• Alcohol, ammonia, athletic goods, bath tubs, etc. 

6 Bells, belting, brick (loose), cotton (uncompressed bales). 
« Cheese, coffee, edge tools, fruits, hardware, etc. 

• Flour, hemp. Jacks, Junk, Iron poles, etc. 

• Bxan, ooal lertUlsers, guano (in bags), pig Iron, and blooms. 
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NUMBSB 4. 



The Report of the Interstate Commerce Gommission, 1904, gives the following 
average freight rates on railroads paralleling to some extent the Ohio and Missis- 
sippi rivers system. 



Railroad. 



AvBngB 



(freight) 

per ton 

mile. 



Louisville and Nashville R. R. floath of Ohio River 

Illinois Central R. R., Une south of Ohio River 

Mobile and Ohio R. R., line south of Cairo. Ill 

Cincinnati. New Orleans and Texas Pacific R. R., within limits of Group V— Kentucky, 

Tennessee. Mississippi, Alabama, Qeoigia, and Florida 

Missouri, ICansas and Texas R. R 

Line north of Dennlson, Tex 

Line south of Dennlson. Tex 

St. Louis, Iron Mountain and Southern R. R ■. 

International and Oreat Northern R. R., Texas and Louisiana , 

Qalveston, Houston and Northern R. R 






.782 

LOM 
LIS 
.780 
LU 
L3» 



Number 5. 

The Interstate Commerce Gonmussion's Report on Statistics of RailwayB in tha 
United States for the year 1904, gives for the total number of freight cars in use in tha 
United States 1,692,194, which nimiber includes box, flat, stock, coal, tank, refrig- 
erator, and ''other cars/' To this number may be added 37,937 freight can, mentioned 
separately in said report in ** Fast-freight line service. *' Dividing the number of cub 
thus found into the total milea«[e of freight cars^ which for 1904 was 14,353,650,066 
miles, makes for the average daily movement of individual cars 22.7 milee. 



Number 6. 

letter of the lee line steamers. 

Lee Line Steamers, 
Cincinnati, Louisville and Memphis Division, 

Cincinnati, Ohio, October f 5, 190B, 
My Dear Major: In answer to your favor of the 24th instant, I herewith take 

Sleasure in handing you clafis rates in effect at the present time between Cincinnati, 
►hie, and LouiBvilTe, Ky., Evansville, Ind.. and Cairo, 111. 

The next attached sheet will show both railroad and steamboat rates and the diffe^ 
ODtial between the two routes. 

The railroad rates shown between Cincinnati and New Orleans are those in operation 

at this time. The steamboat rate shown to that point is the rate that was in effect 

when there was a line of steamers operating between Cincinnati and New Orleans, but 

which >rou possibly know has not been in existence for the past six years. 

Trusting that I have covered the points and given you the information desired, I am, 

Very truly, yours, 

J. F. Ellison, 
Superintendent and General Agent 
Maj. Wm. L. Sibert, 

Corps of EngineerSf Pittsburg, Pa. 
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Class rates from CincinnaUf OkiOf to points named. 
[Fuznished by the Lee Line steamers.] 





Class. 




L 


2. 


3L 


4 


& 


& 


LoulsviUe, Ky.: 

Railroads 


Centt. 
25 
17* 


Cents. 
22 
15 


Cents. 
17 
llj 


Cents. 
12 



Cents. 


7 


Cents. 

8 


Steamboats *. 


7 






T>ttTf^F*nt<al 


7i 


7 


fi* 


8 


2 


1 






EvansvUle, Ind.: 

Railroads 


40 
27i 


84 
22 


25 
171 


17 
12 


15 
10 


12 


Steamboats 


8 






DliXeiential 


12* 

44 

30 


12 
25 


7J 


5 


5 


4 






Cairo. HL: 

Railroads 


28i 
2? 


i? 


17 
12 


14 


Steamboats 


10 






Difleiential 


14 


12* 


H 


^ 


5 


4 






Raflroad rates in effect between Cincinnati and New 
Orl«»ftn'^, T/a. 


08 
60 


83 
50 


73 
40 


64 

SO 


44 

25 


39 




20 






Pfffeff*noft tbat d'd «T<«t 


38 


33 


33 


24 


19 


19 







AU rates named above are in effect this October 26, 1906, except the steamer rates 
between Cincinnati and New Orleans, there being at this time no boats plying between 
the points named, neither is there at this time any water rates named trom Cincinnati 
to New Orleans. 

Respectfully, J. F. Ellison, Superintendent. 



Number 7. 

RaU rates to points on the Ohio, River as compared with rata to cities equidistant not 

located upon the river. 

The following shows the class rates of freight per 100 pounds from Cincinnati to the 
three points on the river indicated, and to tnree points not upon the river, represent- 
ing approximately similar distances. 

[Compiled by the Cincinnati Chamber of Commeroe.] 







MUes. 


Class. 




1. 


2. 


8. 


4. 


5. 


0. 


Ca^vipland, Ohio 


RaU.... 
River... 
RaU .... 
River... 
RaU.... 
River... 


263 
283 
350 
377 
438 
487 


Ceras. 
37 
25 
42 
30 
42 
30 


Cents. 
32 
20 
36 
25 
30 
26 


Cents. 
23i 
1? 
27 
20 
27 
20 


CenU. 
10 
10 


Cents. 

1 

• 1? 


Cents. 

1 


Parkersbdrs, W. Va 


Erie Pa...T 


Wheeling, W. Va 


9 


Buffalo, M. Y 


13 


Plttsbuig, Pa 


9 







The river mileage here represented is 1,147 miles, and the aggregate of the single 
rates for each class is 298} cents. The rail mileage is 1,051 miles, and the ag^egate of 
the single rates for each class is 436} cents. In each comparison the river distance is 
somewhat in excess of the rail distance, and the total of the rail distance is 8.4 per cent 
lees than the river, while the aggregate of the rail rates is 46 per cent in excess of the 
river rates. 

Owine to the &ct that the rail classification north of the Ohio River, which is un- 
derstooa to be in agreement with the river classification, is on a different basis from 
the classification governing rail freights in territorv south of the Ohio River, compari- 
sons are not bo r^ldily mi^e southward as with the northern points, but it is under- 
Btood that for the same kind of goods the rates prevailing south of Cincinnati are higher 
than for like goods and distances in territory north of CindnnatL 

C. B. MuBRAT, SuperiirUendenL 
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Number 8. 

lbttbb of prof. hugh a. hackbtt. 

Western University of Pennsylvania, 

Pittsburg, Pa., October 26, 190S. 
Sir: Regarding the aggregate thickness of the rock formation between Pittsbuig 
and Cincinnati, it is only possible to state it approximately for reasons stated below. 
Prof. Edward Orton, LL. D., State geologist of Ohio, in the article "Ohio," nintii 
edition British Encyclopedia, volume 18, page 734, presents a geological map of Ohio 
and states the thickness of the principal formations, all of which have expoeuiee 
along the Ohio River, as follows: 



Formation. 




Distances along the Ohio River. • 



Carboniferous series 

Subcarboniferous series , 

Devonian shale, etc. (not aQ of the 

Devonian rocks extend as far south 

as the Ohio River). 

Upper Silurian series 

Cincinnati group, or Lower Silurian 

series. 

Total thickness 



Pennsylvania State line to Qreenupsburg— about 

330 miles. 
Greenupsburg to near Portsmouth— about 20 miles. 
Portsmouth to about Buena Vista— about 16 miles. 



10 to 15 miles along the river, estimated. 
384 miles below Pittsburg to Cincinnati— 82 
west of Cincinnati a number of mild« moie. 



a Added to Professor Orton's statement. 

Professor Orton states that accepting the greatest known thickness of the individual 
series as above stated, the aggregate thickness of the rock exposure traversing the 
State, generally speaking, on north and south lines would be at least 5,000 feet. 

Professor Orton wrote the above about the year 1890. In 1898 the Standard Oil 
Company drilled a well at Elizabeth, on the Monongahela River, 23 miles above 
Pittsburg, and reached a depth of 5,575 feet when the operating cable broke and 
drilling was not resumed. At the depth mentioned the drill had not C[uite pierced 
the Devonian rocks, so that to have reached the Lower Silurian, which is the surface 
exposure at Cincinnati, a depth of fully 6,000 feet would have been required. It is 
evident from this test well that the vertical thickness of some of the great series em- 
braced in Professor Orton's list is considerably greater in places than it is in Ohio, 
although his estimate of the thickness of the Carboniferous strata agrees very closely 
with that developed by the test well at Elizabeth. 

Where the stratification is so nearly horizontal for many miles at a stretch as it is 
along the Ohio River their thickness can only be determined with precision by drill- 
ing operations, and drilling operations except for oil and gas in the Carboniferous 
series of southern Ohio have been infrequent. That there must be several thousand 
feet of rock exposure along the Ohio River between Pittsburg and the Cincinnati 
anticline there can be no doubt, while to the west of Cincinnati some of the series 
noted by Professor Orton above the Silurian reach the surface in a reverse order until 
finally the coal again appears as is well known in Kentucky, Indiana, and Illinois, 
below Evansville, Indiana, and Henderson, Kentucky, as shown on good structural 
maps of the Ohio Valley, etc. 

Yours, very truly, Hugh A. Hackbtt, 

Professor of Geology, Western University of Pennsylvania* 

Mai. Wm. L. Si BERT, 

Corps of EmjineerSy Member Ohio River Board, Pittsburg, Pa. 



Number 9. 

lbtteb op the midland steel compant. 

Midland Steel Company, 
Pittsburg, Pa., April 24, 1906, 
Dear Sir: In reply to yours of recent date forwarded to Midland relative to the 
use which our company expects to make of the Ohio River, we beg to submit the 
following: 

In the first place we would not have considered a location for our works that was 
not on the river, as we consider such a location of prime importance in this district. 
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We are only bufldin^: 1 blast furnace at the present time, but have drawn our plans 
with the idea of adding 3 additional blast furnaces and have reserved enough ground 
80 that it is possible to double this number if the future warrants it. 

We expect to make coke on our property adjacent to the furnaces and will imme- 
diately transport on the river about 250,000 tons of coal per annum for the single fur- 
nace. With 4 furnaces and our steel plant completed we would handle about 2,000,000 
tons of coal per annum on the river. With 1 furnace we will produce about 150,000 
tons pig iron per anniun. It is fair to assume that we may snip 25 per cent of tiiis 
product by river. With 4 furnaces completed and shipping finished steel tiiis per- 
centage might be considerably increased. 

We believe tiiat the construction of the ship canal, connecting the Great Lakes 
and the Ohio River, would be of decided advantage to this district. 

Our consumption of iron ore coming entirely from the Great Lakes will be about 
300,000 tons per annum for 1 furnace and it is possible with the canal built that 
almost this entire tonnage would be handled through it. With 4 furnaces our tonnage 
of iron ore would run about 1,200,000 tons and it would be largely transported through 
the proposed canal. 

If there is any additional information which we can give you which will be of any 
service we will oe very much pleased to have you advise us. 
Yours, very truly, 

Midland Steel Company, 
J. Ramsey Speer, 

Vice^PresiderU, 

Maj. Wm. L. Sibert, 

Engineer Office^ U. S, Army, Pittsburg, Po. 



Number 10. 

LBTTER op the CARNEGIE STEEL COMPANY. 

Carnegie Steel Company, 
Pittsburg, Pa., May 21, 1906, 

Dbar Sir: Your circular letter of April 11, on the subject of the probable use that 
we can or will make of an improved nver, has not been overlooked, yet the subject 
is one of sufficient importance to cause us to give it great consideration. After con- 
sultation with our various people interested we may summarize our views on the 
subject as follows: 

We do not now nor even with the proposed improvements is it likely we would be 
able to use the Ohio River on any inbound raw materials, owing to the arrangement 
of our blast-furnace plants. Consequently the upstream movement would not greatly 
interest us, except as it will benefit the general community. 

On the downstream movement our interests are considerable and if we had a navi- 
gable stage of water all the year round in the Ohio River we would no doubt be able 
to move large tonnages of such materials as steel rails, splice bars, cotton ties, etc. 
On material for export it is probable that with the opening of the Panama Canal we 
would be able to use this route for the distribution of our products via New Orleans 
to Mexico and Central and South American points. 

Very respectfully, yours, H. P. Bope, 



Maj. Wm. L. Sibert, 

Corps of Engineers, U, S. Army, Pittsburg, Pa. 



First Vice-PresiderU, 



Number 11. 

txtter of the american steel and wire company. 

American Steel and Wire Company, 

Pittsburg, Pa., June 2t, 1906, 
Dbar Sib: Referring to your favor of April 11 in reference to contemplated improve- 
ments in ehannel of Ohio River I regret to advise that on account of your letter being 
mislaid prompt reply was not given you in this matter. 
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In thifl connection would etate that we are nsin^ river transportation to a consider- 
able extent in the handling of our finished products. We have warehouses estab- 
lished at Louisville, Memphis, and New Orleans, to which we move via barge approx- 
imately 60,000 tons of material yearly. 

At the present time on account of low water it is possible to move our river tonnage 
only during certain periods and if the necessary improvements are made in the chan- 
nel of the Ohio River we feel that the tonnage moved by this firm yearly would be 
doubled as we could then figure on a regular movement during all months of the year. 
Yours, truly, 

W. 0. Davis, 
Divinon Freight Agent, 
Maj. Wm. L. Sibbrt, 

Corps of EngiyieerSf U. 8, Army^ Pittsburg, Pa, 



Number 12. 

letter of the jones a laughlin company. 

Jones & Lauohlin Steel Company, 

PitUhwrg, Pa., October SO, 1906. 
Dear Sm: The Jones & Laughlin Steel Company have never used the rivers in this 
vicinity for the shipment of finished material, as their facilities for so doing have been 
very limited. They have not felt justified m erecting the necessary docks for river 
shipment, as the points to be reached by the river are very few except at certain 
portions of the year. The company brings down annually from their mines located 
on the Mononganela River about 2,500,000 tons of coal for consumption in their works 
at Pittsburg. When the Ohio River is completely canalled douotless the company 
will be able to ship a larce portion of their finished product by river, as about 8o per 
cent of the finished product goes west. 

The company is about to erect four blast furnaces with necessary coke ovens, open- 
hearth ovens, and blooming mill on the new property recently purchased near Lock 
No. 4 on the Ohio River. This plant will within a short time consume as much coal as 
the south side plant and it is tne intention to bring all of this coal to the plant by 
river. The location of this property is ideal for ehipnient by river and undoubtedly 
when the 9-foot stage is established large quantities of finished material will be shipped 
by river. 

Yours truly, 

B. F. Jones, Jr. 
Maj. Wm. L. Sibert, 

Pittsburg, Pa, 



Number 13. 

letter op TUE AMERICAN SHEET AND TIN PLATE COMPANY. 

American Sheet and Tin Plate Company, 

Martins Ferry, Ohio, July 16, 1906, 

Drar Sir: Your favor of the 7th instant containing a number of questions as to the 
effect of an uninterrupted 9-foot stage of water in the Ohio River on tlie manufacturing 
interests of this valley was duly received. 

The questions as propounded are difficult to answer intelligently in connection with 
the business I represent. The plants of which I have control are La Belle Works at 
Wheeling, iEtna-Standard at Bridgeport, Ohio, and Laughlin at Martins Ferry, Ohio, 
all beine part of the American Sheet and Tin Plate Company. 

The <£tna-Standard and Laughlin Works have landings of their own on the Ohio 
River. Our raw material being steel bars, which are produced at nearby steel plants. 
could not well be shipped by river, as the handling to and from the boats of bars would 
cost more than the present rail-switching rates. 

The finished products of these plants amount to over 200,000 tons per annum, prao 
tically every pound of which is now shipped by rail. Judging from the experience of 
years ago when the river was fairly reliable, it is not a wild estimate to predict that with 
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an asBured stage of water and r^ular lines of boats from 25 to 40 per cent of this tonna^ 
could be shipped by river. The construction of the Lake Erie and Ohio River Ship 
Canal in connection with the proposed Ohio River improvements would enable the 
furnaces cd this valley to bring unoroken ore cargoes from the upper lake ports direct 
to their own landing at not over one-half of the freight costs of to-day. This low 
freight chiurge, combmed witii the cheap coal in this section, would result in a contin- 
uous manufacturing ci^ from Pittsburg to Moundsville, if not forther south. 

It is ratiier a dimcult matter to predict with any accuracy how large the tonnage 
shipped by river would be, but experience has demonstrated that business grows rap- 
idly with facilities for doing it, and while it is impossible to answer all of your questions 
as prox>ounded I think it is entirely safe to make a statement that with tne Ohio River 
contemplated improvements completed th& tonnage handled by water would be far in 
excess of the expectations of the most enthusiastic advocates of river improvements. 

I trust this information will be sufficient to enable you to compile tne data you are 
trying to secure for Major Zinn. 
Very truly, yours, 

American Sheet akd Tin Plate Gompant. 
C. A. Robinson, D. M. 

Mr. Rot B, Naylor, 

Secretary Wheeling Board of Trade, Wheeling, W. Va. 



NUMBEB I4« 

lbttbb ov the mononoahbla river consoudatbd coal and ookx gompant. 

The Monongahela River Gonsolidatbd 

Goal and Goke Gompant, 
PiUshwrg, Pa., June IS, 1906. 
Dbab Sir: As per your telephone request, the rate and tonnage per barrel of sugar 
transported in baiges srom New Orleans, La., to Pittsbuig, Pa., in the year 190&-6 is as 
follows: 
Rate. 40 cents per barrel; weight, 350 pounds. 
Very truly, yours, 

The Monongahela Riveb Gonsolidatbd Goal and Gokb Go., 
By J. Frank Tillbt, 

Accident and Claims DepartmenU. 
Maj. Wm. L. Sibebt, 

Corpt oj Engineers, Pittsburg, Pa. 



Numbeb 15. 

Freight rates on sugar and rice from New Orleans to New York and on eofeefrom South 
America to New York, etc., commledfrom information furnished by local raUroad and 
steamship agents and the New (means Board of Trade. 

A. Thb Ocban Ratb pbb Ton Mile fob Sugar and Ricb fbom Nbw Orleans 

to New York. 

The estimated water distance from New Orleans to New York is 1,800 miles. The 
rates are as follows: 

Per ton 
mile. 



Sagar $&00 ia2777 

Bice 400 .2222 
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B. Tbx OcBAir Rati pkb Ton-Milk on Ooffkb raoif Soutk AifniOA to Itew 

York. 

The rate on coffee from Rio de Janeiro to New York Is 42 cents per mak d 
182 pounds, or $6,366 per ton. The steaming distance is estimated at S^OQS 
miles. The rate per ton-mile therefore Is 0.1272 cents. 



0. The Rail Rates per Ton-Mile on Sugab, Rice, and Go] 

New Obleans. 



N(«TH noM 





Short- 
line 
mileage. 


Sugar. 


Bloe. 


Ooflet. 




Per 
ton. 


Per ton- 
mile. 


Pwr 
ton. 


Per ton- 
mile. 


S? 


mOi. 


Chicago 

Cincinnati « 

Louisville . 


923 

STO 

743 

1.143 


14.60 
8.75 
8.40 
6.00 


10.4083 
.4518 
.4676 
.6249 


$5.60 
6.00 
4.40 
0.40 


10.0067 
.6024 
.6022 
.6609 


•1:S 

4.00 
0.40 


I0.4nr 

.fiW 
.5384 


Pittsburg 


JM 



The above rates apply to carload lots only. It is supposed that this Is what 
Is desired, but in case you wish the rates for less than carload lots the foUowln|{ 
rates for such shipments are given from which the ton-mile rates can easily be 
obtained : 





To- 




Less than eartoadi. 




Sugar. 


Rloe. 


Coffee. 


Chicago . . 




> 


Per ewt. 


Per ewt, 

10.82 

.20 

.26 

.87 


PtrcmL 

io.a 


Cincinnati 






.n 


Louisville 


.» 


Pittsburg — -. .. _. 


.87 






!^i^ 





The short-line routes, the mileage of which are the bases of th^^^"'^© rates, 
are as follows : 

To Chicago,— Illinois Central, New Orleans to Chicago. 

To Cincinnati,— yew Orleans and Northeastern and Queen and CrescJ 



It. 



To Louisville,— ^ew Orleans and Northeastern to Meridian, Miss. 



Jabama 



Great Southern to Birmingham, Ala., and Louisville and Nashville to I.ou^^P*"^ 
To Pittsburg. — New Orleans and Northeastern and Queen and Cresceif* ^ 
Cincinnati, and Pennsylvania Railroad thence to Pittsburg. 



Number 16. 

letter of the pennsylvania railroad company. 

The Pennsylvania Railroad Company, 

Philadelphia, Pa„ November 12, 1906, 
Dear Sir: Replying to your favor of the 7th instant, beg to quote you on 
sugar and rice in carloads from New York, N. Y., to Pittsburg, Pa., 18 and 15 
cents per 100 pounds, respectively. 
Yours truly, 

RoBT. C. Wright, 

mr 4 TTT ^ « General Freight Agent. 

MaJ. Wm. L. Sibert, 
Corps of Engineers, 

Pittsburg, Pa, 
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Number 17. 
extbact rbom lbtteb of the pittsburg (pa.) chamber of commerce. 

December 12, 1906. 
Fluorspar, magnesite and manganese form a large part of the tonnage to the 
converters in the Pittsburg district. There were imported into the United 
States during the year ending June 30, 1906 : 





Quantity. 


Value. 


Ma^esfte: 

Calcined, not purified .pounds— 

Manganeee ore and oxide of not otherwise provided for tona.. 


134,526,557 

27,235.929 

225,681 


1646.954 

93,072 

1,786,878 



The statement below is from the report of the United States Geological Survey 
relative to the fluorspar deposits of southern Illinois. This statement tends to 
prove that should a deep water facility be provided from these fluorspar fields 
to Pittsburg our domestic production would be able to compete with foreign 
Imports. 

The Kentucky-Illinois district Is not only the main American source of fluor- 
spar, but is the only one from which spar reaches the general market. Since 
1882 the district has produced 200,000 tons of spar having a total value of 
$1,521,029. 

There are no data for determining the production of the Illinois mines sepa- 
rately. For many years they produced practically all the output. Recently the 
Kentucky mines have been developed and now are producing more than those 
north of the Ohio. In the following table are given the output and value of 
fluorspar in the United States for 1902 and 1903, the figures being taken from 
" Mineral Resources of the United States, 1903." 

Production of fluorspar in the United States in 1902 and 190S, by States. 



State or Territory. 


1902. 


1908. 


Quantity. 


Value. 


Quantity. 


Value. 


Arizona and Tennessee 

Kentucky —- 

minofa- 


Short tons. 

628 

20,030 

18,360 


$6,872 
143,410 
121,532 


Short tuna. 

275 

50,835 

11,418 


$2,037 
153,960 
57,620 


TotaL ~ 


48,018 


271,814 


42.528 


213,617 





The spar is shipped In part by the Illinois Central Railroad and in part 
on the Ohio River. Prices are fixed by Pittsburg quotations less freight and 
commission. At Pittsburg the American spar comes Into competition with 
Ehglish and German material Imported through New York. The American 
mines supply the western trade and about half the Pittsburg demand. The 
Importers control the eastern trade and determine prices at Pittsburg. 

There are three main uses for fluorspar. The highest grade, running less 
than 1 per cent of silica and white In color. Is sold either ground or in lump 
for use in the enameling, chemical, and glass trades. It brings the highest 
prtce, recent New York quotations being $8 to $10 a ton unground and $11.50 
to $13.50 ground. The price at the western mines Is about $1 less per ton than 
the New York price to offset differences In freight rates to competing territory. 
There is a limited market for this grade of spar and it probably would not be 
extended much even at lower prices, since the amount used is determined by 
conditions wholly outside the cost of the spar. On the other hand it is a 
question whether even a higher price could not be obtained for this grade. 

The second grade of spar Is used in steel making and is sold unground as 
lump or gravel. It includes colored spar and may run as high as 4 per cent 
silica, though mostly sold with 3 per cent guaranty. It Is demanded for open- 
heartii work because of the great fluidity which it gives the slag. At present 
at least 20,000 tons are used annually in this work at a cost to the user of 
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from $6 to $8 per tOD. Importers have now a slight advantage In the Pittsburg 
marliet on this grade of ore. It is probable that when a steady supply of- fluor- 
spar at the present or. slightly lower prices can be guaranteed In steel-making 
centers the market can be rapidly expanded and this affords the most hopeful 
outlook for spar producers. In many ways fluorspar has advantages over other 
fluxing materials now used. 

The lowest grade of spar, including all running over 4 per cent silica, or 
spar mixed with calcite, can be used in foundry work, and while the price Is 
and always must be low, there is possible an almost unlimited market It is 
probable that systematic efforts to introduce the low-grade material into this 
trade would be highly beneficial to the industry as a whole. While there would 
be little profit in mining foundry spar it would allow the production of No. 2 
spar in quantity and at prices demanded by steel makers. With the exhaustion 
of Bessemer grades of iron there will be an increased demand for fluorspar, 
though even now demand is ahead of supply for steel-making grades. Since at 
any Increase in prices it becomes cheaper to use less sufficient fluxes, it follows 
that while the output can be increased prices probably can not be much changed. 

With these facts in mind it is seen that the fluorspar mines of the Kentucky. 
Illinois district will have for many years a large and growing market to supply. 
Their only competitors are the importers and competition with them is mainly a 
matter of transportation costs. It is not certain that this competition will 
always be as keen as now, since foreign producers have an iniix)rtant and 
growing trade outside of the United States. Mines in the Rocky Mountain 
region and other western States can not be expected to disturb the fluorspar 
market Such fluorspar as occurs in connection with the ores of that region 
will probably always have a sufficient local market. The quantity present is 
not Important In any western district yet described and local smelters make an 
allowance for lime, which entirely aside from the cost of transportation is lik^y 
to prevent shipments of spar to the East 



APPENDIX III. 

LETTEBS FBOM BOARDS OF TBADE, COMMERCIAL CLUBS, PROMINENT IIANXTFAO- 

TURKRS. ETC. 

LETTER OF THE LOUISVILLE (KY.) BOARD OF TRADE. 

I have the honor to present to you a statement giving the information 
gathered at your request by the hoard of trade relative to the tonnage, chief 
industries, and ^reneral business of the city of Louisville, which you desire to 
attach to the report of the Board of Engineers bearing upon the Improvement 
of the Ohio River when said report Is submitted to Congress. 

In giving you and the Board of Engineers the information asked for it has 
been deemed advisable to follow as closely as practicable the six questions 
presonted by you. 

Question 1. — What is the total outgoing and Incoming tonnage of freight for 
the city? 

Tlie board of trade has interpreted this question to refer only to freight 
tonnage which originated at or terminated at Louisville, and the statement 
herein showing inbound and outbound tonnage by the railroads and the river 
does not include any of the vast freight tonnage which merely passes by or 
through the city and which originated at points and was consigned to points 
other than the city of Louisville. 

This through tonnage is of course very great, as Louisville is the principal 
gateway on the river between the north and the south and nearly one-half of 
the tonnage passes through it. 

Actual inbound and outbound tonnage at LouifirUIr, 1905. 



Inbound. 
4,812,63.-> 



Total by railroads tons. 

By river: 

Up river do.. 

99.00fi 



Total by rlyer . do 



173.836 



Outbound. 



3.305,747 



58,108 
68.0(H 



124.108 
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It is proper that I should call your attention to the fact that the statement 
as to river tonnage includes only the freights carried by packets and other 
steamboats which stop at the city wharf and which have reliable records as to 
freights carried and does not include the enormous tonnage carried in barges 
such as coal, iron, sand, cement, lime and other commodities, about which I 
could not secure data deemed reliable enough to include in this statement. 

Question 2.— What are the chief industries of the city? 

This question by reason of questions 3 and 4 following it is interpreted to 
refer to manufacturing industries. 

Louisville's chief industries are the manufacture of agricultural implements 
and wagons; cast-iron pipe and bar iron, enameled bath tubs and brass and 
iron plumber's supplies: Staves and castings, clothing, leather, woolen goods 
and yam, fertilizers, harness and saddles, retined vegetable oils and soap, flour, 
vinegar and pickles, lumber and boxes, structural iron, tobacco, furniture, 
terra cotta and tile, white lead and paints, wire goods, boilers and ice machines, 
whisky, packing-house products, machinery, wooden ware and brooms, cooper- 
age and staves, candy. 

Question S, — " What are the sources of supply of raw material used in these 
chief industries?*' 

Question 4' — " How much if any of this raw material comes from abroad?" 

The great proportion of the raw material, both as to quantity and value, 
used in the industries referred to comes from Kentucky and the States sur- 
rounding it and but a very small and almost an unappreciable quantity comes 
from abroad. The pig iron comes principally from Alabama and Tennessee, 
though some comes from Pennsylvania and West Virginia. In wood-working 
industries the timber and lumber comes from Kentucky, West Virginia, Ten- 
nessee, Alabama, Mississippi, Michigan, and other portions of the central sec- 
tion of the country. A very large business has grown up here in the last few 
years in the importation of mahogany logs from Honduras and other parts of 
Central America and these logs are here made into fine lumber. This branch 
of business is growing rapidly. The mahogany logs are received at Pensacola 
and New Orleans and shipped to Louisville in all cases by railroad. 

The tobacco for manufacturing conies to a very large extent from Kentucky, 
Indiana, Illinois, Tennessee, though some comes from Virginia, West Virginia^ 
and Ohio and a very little from outside the United States. 

The whisky is made from grain produced in Kentucky and the grain-produc- 
idg States. The refined vegetable oils and soap are made from cotton seed 
and crude oils coming from the cotton States to the south and southwest of 
Kentucky. The cured meats and packing-house products are made from cat- 
tle, hogs, and sheep received from Kentucky and surrounding States. 

The flour manufactured here Is made from the wheat of Kentucky and sur- 
rounding States to large extent, though some comes from Iowa, Kansas, and 
Nebraska. 

Louisville makes large quantities of leather, about 98 per cent of the hides 
used being American hides and 2 per cent coming from South America by way 
of Europe. 

This city ships out annually more than 1,500,000 barrels of cement of 265 
pounds per barrel. The manufacture of lime Is Important, one firm alone ship- 
ping annually more than 25,000 tons. These articles are made from raw mate- 
Hal secured at or near Louisville and the foreign element In their production 
Is not appreciable. 

The woolen goods and yams are made from raw products of American pro- 
duction and without foreign material. 

Louisville is now an important manufacturing point and Is growing rapidly 
In manufactures and taking all lines together It Is safe to say that In quantity 
and value the amount of foreign raw material used here is not appreciable. 

Question 4 (continued).— " What effect will an uninterrupted river transpor- 
tation—from New Orleans to Pittsburg— have on such Imports?" 

As the Imports which enter Into manufacturing at Louisville at the present 
time are of small consequence the results from uninterrupted river transpor- 
tation would not be great, except perhaps in the case of mahogany logs from 
Central America by way of New Orleans. 

Question 5. — ** What efl'ect on the manufacturing Industries generally will an 
unintermpted river traflic have, both as to bringing together of the raw mate- 
rials and to the distribution of the finished products?" 

It Is difficult to estimate the gi-eat and beneficial effects upon the manufactur- 
ing Industries of Louisville that will surely come from an uninterrupted river 
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traffic. Nearly all of the beavy raw materials such as Iron, pig and bar, timber, 
lumber, bides, fuel, etc., which can be had close to waterways can then be 
delivered at Louisville at all times of the year by iminterrupted river voyage. 
Contracts can be made for the purchase of such supplies based on the charge for 
river transportation and with confidence that the river will be open for such 
transportation. For the distribution of the finished products the benefits will be 
even greater. The best markets for the major part of products of Louisville fiic- 
tories lie to the south and southwest of us and are reached by the waterways 
and if these waterways were made so that navigation would be iminterrupted at 
all seasons of the year the products could be delivered at the markets now 
taking them at a cheaper rate than now and foreign markets would soon be 
found for valuable trade in our commodities. 

With a deep and uninterrupted river the number of steamboats and barges 
would multiply one hundred fold. The cost of a steamboat is large and people 
will not at present Invest money to a great extent in a property that can work 
only one-half of the time. With open river the year round the boats and barges 
would quickly come and shippers would patronize them, for contracts could be 
made for future deliveries with a knowledge that the river would be open and 
delivery made. With deep water and uninterrupted navigation from Pitts- 
burg to New Orleans and the opening of the Panama Canal Louisville and the 
whole Ohio Valley can send the products of their factories and fields into good 
foreign markets. 

Uninterrupted river navigation will also undoubtedly bring good results to 
manufacturers and shippers generally in reducing railroad rates which in many 
cases are now too high. 

Question 6. — '* What are the present receipts and shipments by river?" (8^[>a- 
rating if possible upstream an downstream). 

This question has been answered above — where the inbound and outbound 
river tonnage is given — and has been separated into up river and down river. 

I also forward you herewith as part of this report a statement of receipts and 
Rbipmeuts of certain named commodities for the year 1890 and for the year 19U0 
for comparison, which shows the large increase in these industries. 

The statements as to tonnage by railroads and river are for the year 1905, 
and include Louisville business (tonnage) only as stated. 



Statement taken from the reconls of the Louisville Board of Trade shoiving 
receipts at and shipments from Louisville^ Ky.^ of certain leading articles 
named for the calendar years 1800 and li)05 for comparison — other com- 
modities not enumerated below show increase in about saine proportion. 



[The statenioiit 


shows 


Louisville business only and does not include through 


business.] 




R<>celpts. 


Shipments. 


Agricultural implements: 
r.K)> _ ._ 


pounds-- 


12,013,204 
6,298,943 


60,047,536 
16,370.990 


1890 




_ _ do 


Increase - — 


5.714.321 

113.977 
104,496 


43,676.546 

119,607 
61,8r)7 


Boots and shoes: 
1;k)> 




_ _ _ ._ _ _ _. cases 


li>00 _. 





- - do™. 

_ _ do 


Increase 


9,481 


57,710 






do-_.. 


Canned goods: 

vm. — 

18!)0 _ 


4rKS.'>02 
178.548 


647,5f>7 
107,557 






do 


Increase 


289,954 

10,102, 27J> 
5,906,582 


640,040 






pounds 


Coffee: 

1!)05 _ -_ _- 


9,484,873 
4,012,404 


lb9-) 




_ do 






.._ ._ do 


Increase 


4.195,697 


4,872,4«9 






- - - nack'iccs 


Dry eoods: 

I'lO') 


628.363 
79,908 


877,941 
100,074 


1800 




do 






_ do— 


Increase 


548,455 


777,867 
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Statement taken from the records of the Louisville Board of Trade showing 

receiptM at and shipmenU from. Lonisville, Ejf., eic.^Continued. 





Bficelpta. 


SblPTfianta* 


lioo-.- . . , . _ „ „, 


__, __ *_ .pounds. _ 

dn. _ 


8,5H5.5i4 


47,i7s,tr7a 


iDcreaia. _ ^ ^^^ 


3,380, tie 


33,E)60,^0 




*-- _,.,^^ baTTcls. - 






ies,m 


862,581 




_ _ _ do_ . 




Iiicr«&ae- _ ,, ^ 


*7.392 


683,570 




Ho 




Corn: 

1P05_. _... _.,-„_.,„„.,. 

lapft ^^^ .„ 


8,16T,0ff7 


fl.£l2,063 
&.£30,70i 




*_^ _ _ _do- _ 




Increase.,. _, , »,^^ *_ ^^ _^ 


2,414,128 


2.^T72,1U 




™.da-^- 




IBfK ^-^ . „ . _,.,, 

ia(u „ ., 


S,26S.502 
£.533,083 


3,787,430 

l,7is,oa& 


TnRrf>qji4_ -r- ^-^ r-- - - -r ,l i . . 


a.602,lig 


2.0fi0.370 




_ _.do_ _ 




V^O^ -, ^ „-. 

1SD0,*»_^- .- __ _ _. __ 


*.OW.205 
777,664 


1,313,156 
a2G,578 




dO-„, 




rncre»)M)-. ^*^, — ,-„ _^ 


4,l4fl*(jai 


K€(SftJ,57? 


100^ _. - _ , _^ „ 


2^5.832 
45.015 


1,230.031 


1^> ___ _. __,__ 


— ^--- J i3o 


143,7(38 




--, r^ do 




l"^?r^lMlft .. m. J. M. 


laO.MT 


UOsa.BfS;* 




P0UQds__ 




IBOSw _ 


21.2'ie,2S8 
11.4^0,750 


$,032, 54S 


ISfiO _- „ _- .— . . . , 


2,455,161 




— - do 




fncromsfl ,__ __ , ,_ 


1 0,Tdl»,4O9 


3.W7,3tt7 




«,,. do-«- 

. do_... 

-do_„ 

_ ^^ (|0 




linn.. __ -„„- 





ll,4»5,a20 






tl, 436,320 




sa,Bao,i5i 

11,775.647 


83,g9aj7ft 
22,577,a59 




IT..... ,, ..... df> 




*__ ».^do 


locreaift- ~ 


l&,O54,e04 


m, 3^0,^17 








piK iron; 

1005 _- -_ - 


113,490 


12, OSS 


ifm} 


,^„.^ do 


eos 




dff 




InTfiA"? J, . . r T^r^wx.-,^^^ 


&4.T02 


ll,<20 








UiO^ , ,,,,„- „..,..... , , , 


ft,43S.0e2 
5,016,734 


U,7<54,S5l 


mm 




5,47^,131 




— -.j...^.. do 






4,415,S4S 


0.*8O,'520 




— .. knot 






100,^7 
lfiS,0t0 


178,907 


ls»n , _ ^„ w^„^. 


X,:: ...rr'SS 


84,rjQ0 








Tnrf^«ft , , , . ._. 


41.821 


94.401 








Cotton -seed oU; 


13.S74 


925. TM 


tm« .... , , . , , r --- 


^ dc 


t]>,B35 




— -- - -do_-_- 


Incrie«e-«. — ^ . — 


ni.^n 


30fi,JW7 
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StatemetU iake^ffWi ik€ reoorda of the LtnOteme B6$m Iff TfU^B kkmolM 

rcceipii ai and ithiitmenig from Loui^viUe, Ky** etc^ — Continued. 
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LETTEB OF THE CINCINNATI (OHIo) CHAMBER OF COMMERCE AND MERCHANTS* 

EXCHANGE. 

Referring to yonr recent inquiries having a bearing upon our river traffic and 
what should be expected of the future under betterment of our great waterway, 
so as to provide for as nearly as possible uninterrupted transportation facilities, 
I submit such conclusions as the brief opportunity at my disposal at this time 
seems to admit of. 

You have submitted six questions as coming from the statistical committee of 
a board of ^igineers of the United States Army Ck>rps, to which I will direct 
my attention. 

yo, 1. — " What is the total outgoing and incoming tonnage of freight " (by 
Ohio River)? 

Our records are not sufficiently complete to admit of a definite statement, 
but it is reasonable, in the light of evidence from available records as a basis 
for general deductions, to suggest that it is about 4,500,000 tons annually. 

2Vo. 2.—" What are the chief industries of the city?" 

Manufacture of clothing, boots and shoes, vehicles, furniture, office, bank 
and bar furnishings, woodworking machinery, machinery in very great variety 
and extent, machine tools, leather, harness and saddlery, distilled and malt 
liquors, pork and beef products, pianos, soap, lumber, metal products in great 
variety, printing ink, and many other lines of importance. Jobbing operations 
embrace groceries, dry goods, hardware, and all the lines usually found in a 
large commercial center. 

Ho. 3. — ** What are the sources of supply of raw material used In the chief 
industries r 

Lumber, cut, comes from regions up the river and southward, that from the 
South by rail — ^from Tennessee and adjacent regions, etc. Uncut lumber comes 
largely from eastern Kentucky, West Virginia, etc. Coal comes from the Pitts- 
burg district and West Virginia by water, rail receipts including supplies from 
southeastern Ohio, Virginia, etc. Pig iron comes from Alabama, southeiistem 
Ohio, etc. Animals for slaughtering come from Indiana, Illinois, Ohio, Ken- 
titcky, and Tennessee. Leather comes largely from eastern sources, but it is not 
a prominent local product. Grain for distilling and brewing concerns comes from 
Indiana, Illinois, Iowa, Wisconsin, Ohio, Kentucky, etc. CJotton-seed products 
and other material for soap manufacture and other purposes come from Ten- 
nessee, Georgia, and other southern localities. The greater part of the raw 
material comes from districts along and adjacent to the Ohio Valley and south- 
ward. 

No. 4- — ^**How much of the raw material comes from abroad? And what 
effect will an uninterrupted river transportation have on such imports?" 

Can not speak with definiteness, but of much less importance than from 
domestic sources as to present extent of such business. But with uninter- 
rupted water transportation and the relatively low cost of freight which this 
implies business experience teaches us that a very important change in the 
direction of increased movement of such products would result beyond question. 

No. 5. — " What effect on the manufacturing industries generally will an unin- 
terrupted river traffic have, both as to bringing together of the raw materials 
used and to the distribution of the finished products?" 

The Ohio Valley region through its resources for raw materials entering into 
industrial operations and by its agricultural characteristics is naturally a 
freight-producing section of the highest class in this country. These resources 
have been only partially developed and are capable of very great expansion in 
extent of output Probably no application of human activity in any other man- 
ner could do more in promoting such development and expansion than the 
betterment of conditions for moving freights in the Ohio River and its tribu- 
taries. The benefits derivable from such facilities of uninterrupted commerce 
would be far-reaching, not only with reference to enlargement of production 
and of distribution of domestic products in all this section of the country, but 
likewise In its influence upon imported products and their distribution by the 
^cilities afforded by regular and continuous traffic. 

yo. 6. — " What are the present receipts and shipments by river?" 

Coal, lumber, animals, tobacco, liquors, salt, iron, produce, etc., and merchan- 
dise of all kinds. 

I regret that time now at disposal does not favor a more complete treatment 
of the questions presented, and which I am sure are of such importance in an 
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early and future Influence upon our industrial interests as to Justify the most 
favorable consideration of the Government, to the end of advancing as rapidly 
as possible the work of securing continuous navigation. 



LETTER OP IHE CINCINNATI (OHIO) CHAMBER OF COMMERCE AND MERCHANTS' 

EXCHANGE. 

In reply to your Inquiry concerning the volume of traflic at Cincinnati repre- 
sented by receipts and shipments of freight by railway lines, it has not been 
possible to secure from such transportation lines statements representing ton- 
nage of freight for some of the companies, so that only partial returns have 
been available in this particular. For several years we have annually secured 
reports from a large proportion of such business from which we have formed 
approximations for the unavailable portion, thus reaching conclusions deemed 
to be justified by such indications. Accordingly it has l>een made to appear that 
for the calendar year of 1905 the railway traffic in and out of Cincinnati was 
23,000,000 to 25,000,000 tons. 

Referring to my coniniuiiipation to you under date of July 11, 1006, relating 
to the share of the Ohio River freight traffic which Cincinnati represents, I 
remarked that while a definite statement could not be offered, it was reasonable^ 
in the light of evidence from available records as a bnsis for general deduc- 
tions, to suggest that such traffic represents about 4,500,000 tons annually. 
This would mean that the river business represents about 16 per cent of t^ 
combined tonnage by rail and river. 

While this is as far as I may need to go in replying to your inquiries, I shall 
assume to add a few observations upon questions indirectly related to the 
proi)ositions under consideration. I feel that it may be assumed that wherever 
rests the controlling power concerning a condition, or a force, or a property 
applicable to the public or general welfare, there is an implied obligation on 
the part of such power to furnish to the welfare interests everything that is 
practicable, feasible, and deserving, calculated to be promotive of such interesta 
The Government has charge of navigable waterways because they are open 
public thoroughfares for purposes of coniniorce and transportation, unrestricted 
by local or State limitations. The Ohio River is one of the especially great 
thoronj:?hfaros of such nature. It has been well shown that this water course 
and its tributaries are within territory of the highest order of productive power 
ill relation to n^ricultiire as well as of resources of forest niul mineral products, 
and in its position for encouraging manufacturing enterprise for utilization of 
raw materials for products available for distribution in all portions of our 
country and to foreign markets. In these matters this territory has had but 
partial development. The development of such resources and opportunities is 
dei)endent upon relatively advantageous transportation facilities. Water trans- 
portation represents a much lower cost of movement of freight than does the 
railway. The two systems of transportation work together and serve each 
other, and the combination serves the interests of the producer and consumer. 
The railway facilities in this region have advanced far more than the water 
facilities for transportation, notwithstanding the fact that water trans[x)rtation 
re|>resouts the lower ei(»nuMit of cost, and thus contributes si.irnin<'antly to the 
growth of business and industry. The people in the Ohio Valley region are 
justified in regarding with great satisfaction the recognition which has already 
been accorded to the benefits to be secured from betterment of the navigation 
of the Ohio River, under the plan for continuous service throughout the year. 
Ihey are justified in manifesting full appreciation of all that has been accom- 
plisluMl an<i providpd for in this direction. They are likewise justified in con- 
tinuance of urj^ent appeals to the Government having the control over these 
waterways, to more nearly keep pace with the demands for betterment of such 
transportation facilities, and to more closely approach the advance made in 
such matters by the enterprise of the railway interests. While full considera- 
tion should he :iccoi-ded to the position of the (iovernment in its relation to 
such work in this region and elsewhere, with reference to power for effecting 
rai)idity of progress, the fact remains and should not be lost sight of that 
effiM'tiveness of results which are pnuuotive of the real objects iu view depends 
much upon the rapidity of progress in such work. It is not too much to say 
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tbftt no section of our country presents stronger evidences of opportunity for 
securing needful and beneficial results to industrial interests than now lies in 
tbe power of the Government through ample provisions for improvement of the 
navigable waterways of the Ohio Valley region. 



LETTEB OF THE WHEELING (W. VA.) BOARD OP TRADE, 

I learn from M. Marsh & Son, large stogie manufacturers, and Bloch Brothers^ 
tobacco manufacturers, that the larger part of their raw materials comes from 
Kentucky. The stogie makers also use Ohio, Pennsylvania, and Connecticut 
tobacco. The Kentucky product is now shipped here entirely by rail, but im- 
provement of the Ohio River might have a tendency to increase river shipments. 

All the iron ore used in furnaces by the mills in this section comes from the 
Lake Superior region. The La Belle Iron Works owns its mines outright, the 
Wheeling Steel and Iron CJompany is interested in several mines, while the 
Steel Corporation furnaces get their ore from their own mines. It is the 
expert opinion that the Erie Ship Canal would aid very largely in getting 
supplies here cheaply. 

The principal raw materials in the manufacture of glass are sand, niter, soda 
ash, and lime. The sand comes from Pennsylvania, West Virginia, and Ohio; 
the niter comes from South America by way of Baltimore, New York, Phila- 
delphia, and New Orleans; the soda ash was formerly made in England, but 
American manufacturers are now supplying the country and there are now 
six or eight plants located in Michigan, A^irginia, New York, and Ohio. 

The lime comes principally from northern and central Ohio. 

The improvement of the Ohio River would probably aid in the assembling of 
these raw materials. 



LETTEB OF THE POMEROT (OHIO) BOARD OF TRADE. 

The permanent Improvement of the Ohio River will be very far reaching 
In its benefits. There Is scarcely an Interest or any of the people of the entire 
country who do not depend In some way upon the workshops or mines of our 
Ohio Valley; and to get. out products to the market by the most economical 
means is of Importance to all. 

With a regular navigable stage of water in the Ohio River, it is dlflacult to 
estimate the extent to which it will increase the tonnage movement from our 
territory. Pomeroy contributes no small amount to the traflSc of the Ohio River, 
Our principal industries are the production of salt and the mining of coal. A 
leaflet Issued by our board of trade In the year 1901 gives the tonnage of these 
commodities shipped by river from this point, as follows: 

Annual coal shipment by river bushels— 3, 000, 000 

Annual salt shipment by river do 2,250,000 

With the improvement of the Ohio River this tonnage would no doubt be 
increased many fold. Meigs County, of which this place is the county seat, con- 
tains the largest undeveloped coal field in the State of Ohio. This coal field 
underlies the eastern and southeastern parts of the county, all of which terri- 
tory lies contiguous to the Ohio River for a distance exceeding 60 miles. The 
coal lies at a depth ranging from a few feet to nearly 300 feet, a solid block 
of more than 50 square miles of coal, of a thickness of more than 4 feet. One 
hundred thousand acres of coal, each acre comprising more than 100,000 
bushels. 

As to the quality of the Meigs County coal, I quote from the geological sur- 
vey of Ohio, volume 5, page 737, where Mr. Emerson McMlllln, in an article 
on " The gas coals of Ohio," has this to say : "All things considered, the coal 
from Antiquity, near Pomeroy, Meigs County, No. 8, or Pittsburg seam, is the 
best gas-making coal of any that has yet been tried in the State. Fair yield, 
high Illuminating power, easily purified, and producing a good coke; these facts 
pot thiis at tbe head of the list of Ohio gas coala*' 
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With the large Oblo BiTer frontage bordering upon thUi coal fMId^ It will 
be seen what a powerful Inflnttice the Improvemeiit of this river will have i^oa 
the future development of the coal industry In thia localitj, adding mtlllaBa 
of tons annually to the river traffic 

In addition to the wealth of Meigs Ck>unt7 in salt and coal* there also SKlsIa 
an abundance of day suitable for the manufacture of pottery and tUing; and 
for the making of brick, both building and paving. 

Petroleum has been produced hi marketable quantities for a number of jean^ 
and, judging from the large area under lease, large devdopments along tUs 
line may reasonably be looked for at no distant date. 

It is apparait to anyone familiar with the natural resources and tndiwtilal 
activities of the Ohio Valley that with the river improved it win beeooM csis 
of the greatest freight carriers in the world. It is my opinion that Ite.peopis 
of the United States are becoming alive to the necessity of river and liubor 
improvement gmerally, and that there is now a sufficient sentiment 
to Justify CSongresB in making more liberal appropriations to prosecute 
work. The result of the improvements made on the Great Lakes is an < 
of what it would mean to the Ohio Biver, and- 1 trust we may have river sad 
harbor legislation to the end that your work may be pushed to an eariy eoM- 
pletion. 



LBTTEB or TBS OLOVKBPOBT (KT.) OOMlfSBCXAL OLTJBi 

Yours of the 28th ultimo received, and we req;)ectfnUy submit the feUkmtag 
data which we have collected with not a little trouble and considerable ildlaj: 

Question 1. What is the total outgoing wad incoming tonnage of freiiMtT 

Armoer. About 12,423,854 tons per annum. 

Question 2. What are the chief industries of the city? 

Answer. Tobacco, timber, foundry, railroad shops, bride manufSactorlng^ vooi* 
ing and tiling, ice and water company, dectric light company. Folk natmiMj 
Company, sawmill company, planing mill company, coal company, door mOl, 
Job printing company, Phdps-Mussel Shell Ck>mpany. 

Question S. What are the sources of supply of taw materials used in tlUM 
chief indnstries? 

Answer, Home and foreign, 90 per cent from home. 

Question 4. How much, if any, of this raw material comes from abroad? 
What effect will an uninterrupted river transportation (from New Orleans to 
Pittsburg) have on such imports? 

Answer, Ten per cent from abroad. It would decrease the freight rates 
through competition with railroads and Increase the imports considerably. 

Question 5, What effect on the manufacturing industries generally will an 
uninterrupted river traffic have, both as to bringing together of the raw mate- 
rials and to the distribution of the finished products? 

Answer, It would increase the manufacturing industries at least 100 per cent, 
thereby Increasing the use of raw materials here and from abroad and conse- 
quently the distribution of the finished product in the same proportion. 

Question 6, What are the present receipts and shipments by river? 

Answer. About 180,000 tons per annum. There should be added in answer 
No. 3, home — and these are tobacco, com, tomatoes, wheat, fruits, clays, timber, 
coal, and lumber; foreign— coke, pig iron, pine lumber. 



LETTER OF THE HANLON-SHABPS COMPANY (PAPEB), OF WHEELING, W. YA* 

Answering your letter of the 7th instant, uninterrupted river traffic would 
be of great advantage to us in our business. It would not materially aid ns 
in bringing together raw material. The advantage would be in shipping the 
finished product. 

We think undoubtedly that a regular navigable stage of water would certainly 
lead to the establishment of new industries in this field. 

The Increase in river traffic would, in our opinion, be at least 40 per cent 
if a navigable stage was had the year round. 

The construction of the Lake Erie and Ohio River Ship Canal would btfieflt 
the Wheeling district very materially, especially the iron business, as we 
see it. 
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Hope that you mny be able to push this river improvement through with all 
speed possible, and assure you that we are greatly interested in the subject, 
and regret that your previous letter was not answered. 

LETTEB OF 0. H. BALDWIN A CO. ( PIANOS), LOUISVILLK, KY. 

We have your favor of the 14th in regard to the benefit that the Ohio River 
is to our business, and the advantage that would obtain to us could we have 
a 9-foot river navigation. 

Our river tonnage last year received from Cincinnati, destination to Louis- 
ville, was in the neighborhood of 200 tons. This, as you know, being on the 
highest class and highest rate of freight, pianos. 

We sent onJy a few tons of freight from here, about ten, as there is no 
service except in the last month south of this point, except some local stations 
between this city and Evansville. We ship to all sections of the United States 
and to about 35 foreign countries. 

We consider that our facilities from Cincinnati to Louisville, by boar, are 
the greatest we have in the world, from the matter of the time that is made 
and the matter of satisfaction given to us in the shipment. Our goods arrive 
in perfect condition, and we have never had a complaint from damage by 
water or rough handling. On the other hand, where shipments are made to 
other points by railroad, we have trouble of every kind, from exposure to the 
weather and rough handling. Could we have proper river facilities from 
Louisville to New Orleans, we could handle 1,000 tons every year at once, and 
from what little experience we have had the river fa<iillties on the question 
of time are much better than railroads. We take as a sample shipments to 
Memphis and below. 

We consider that it would be of the greatest benefit to our business of any- 
thing that could be bestowed upon us at the present time, both for taking care 
of and opening up an immense southern trade, as well as allowing us to take 
care of an immense foreign trade and on the Pacific coast. 



LETTER OF THE LA BELLE IBON WORKS, OF 8TEUBENVLLE, OHIO. 

The receipt of your favor of the 7th instant is hereby acknowledged, and I 
beg to submit the following replies to your questions, taking them up In the 
order In which they are given : 

First An tmlnterrupted waterway from Pittsburg to the Gulf, with a mini- 
mum stage of 9 feet above Cairo, would unquestionably be of untold advantage 
to all manufacturing industries located along the Ohio River; this is for no 
other reason than the influence such a waterway or means of cheap trans- 
portation would have on railroad rates. Wheeling's present favorable freight 
rates to river and near river points are largely owing to the wholesome regard 
In which water transportation is held by railroad managers; but with an 
Improved waterway admitting of still lower water rates a further reduction in 
the rail freights could naturally be expected. Besides this, on long-haul points 
a water rate could be made against which the railroads could not compete, 
thus giving to the river shipper an advantage over his competitor who must 
depend altogether on rail transportation. 

But a waterway to be of service to shippers must be adequate as well as 
reliable, and unless the river is made navigable for at least eight to ten 
months In the year, it is not of much benefit as a means of transportation. 
With the opening up of the Panama Canal the benefits to be derived by river 
shippers will be greatly enlarged. 

Second. It is difticult to say what advantage an uninterrupted river trafllc 
would have on the question of imports to this country, but with the depletion 
of Minnesota ore lands other ore deposits will have to be discovered, and 
these in all probability will be found in Mexico or some other southern country, 
where water transportation can be utilized to great advantage. 

Third. It is a well-known fact that manufacturing industries, like other 
things, are the most numerous where they thrive the best. 

Fourth. It is out of the question to estimate with any degi'ee of accuracy 
what increase would take place in river trafllc, provided we had a 9-foot stage 
of water open most of the year, but it would undoubtedly be several thousand 
per cent. 
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Fifth. The construction of the Lake Erie and Ohio River Ship Canal wtnild 
certainly benefit Wheeling and vicinity as much as any other locality, bringinf 
about lower freight rates on ore from the Northwest, and on coal and otlur 
commodities to the same section. 

It certainly stands to reason that the natural advantages enjoyed by any 
locality should be Improved and utilized, and it will be a matter of wonder 
ment to those who follow us in years to come why this question of river trans- 
l>ortation was not worked out sooner, and why the very i)eople who should be 
the most Interested were apparently so indifferent. 



LETTBB OP HOUSE A HERRMANN (OUTFITTERS), OF WHEELING, W. VA* 

I have received a communication from the Secretary of the Wheeling Board 
of Trade, requesting an opinion on the advantages that would accrue to onr 
manufacturing and business interests by having an uninterrupted d-foot stage 
of water in the Ohio River from Pittsburg to Cairo. 

Generally speaking, the benefits could not be computed, they would be in- 
calculable. 

But to answer your questions as laid down : 

First The effect of an uninterrupted river traffic in the bringing together of 
raw material would be to stimulate the production of same. The demand would 
be so much greater here, because the saving in freight charges, when com- 
pared to railroad cost of handling heavy freight, would place our Iron, steel 
and tin industries to much better advantage to better compete with tbe 
world's markets, both as to quality of the finished products, and the means of 
getting it to the seaboard for shipment abroad, via the Mississippi River and 
St. Lawrence River. 

The advantage of a 9-foot stage would not, however, materially Increase onr 
facilities for obtaining raw material from the Lake districts, unless the Like 
Erie and Ohio River Canal was built to make an unbroken chain in water 
transportation for both the raw material and the distribution of the finished 
product. 

Second. A regular navigable stage would certainly increase the number of 
our industries. What will benetit already established industries, must natu- 
rally provide a field of profit for new ones. 

Third. Rejranliiig the percentage of increase in traffic following an unin- 
terrupted navigable stage, this can only be answered by conjecture. In the 
first place, it would naturally increase in the ratio as the traffic is now on a 
regular stage. In other words, if we now have an interrupted stage for six 
months, an uninterrupted stage for twelve months would double the traffic, to 
say nothing of the gain accruing from the loss due to the interrupted stage 
of six months. 

Ccnifidence begets business. As It is now we derive only the benefits of the 
interrupted six montbs navigable stage from such shipments as can wait for 
navigable stages. Who knows, who can compute, the tremendous toTinage that 
must be move<l to fill iuuuediate orders*.' — which could be shipped by water 
if a dependable stage could be had from .Tannary 1st to December 31st. This 
same t(mnage is now congesting our railroad facilities; it is menacing life 
and property, due to this freight congestion. 

The increase of business in this Ohio \ alley would make up for the loss of 
heavy, cumbersome freight on railroads, by providing freight of other charac- 
ter, due to the increased population. 

The etTect of the railroads carrying the cumbersome freight (raw and fin- 
ished material of our heavy products) is to delay and deter the shipment of 
perishable merchandise. So that the per cent of increase would probably be 
20(>, and as our indnstries increased would be five tinu^s as much as now. 

I can only cite you the example of the benellts to (ilasgow, Scotland, accrn- 
ing from the deepening of the channel of tbe ("lyde, which doubled the shipping 
of that port in short order, yet did not detract business from the other ports. 

The same applies to the Manchester Shi[) Canal, which was built at a cost 
of J?-P),()0(),000 for the express puri)oses of saving one-eighth of 1 per cent In the 
freight charges of cotton, etc., from Liv(»rpool to Manchester. This has not 
only i>roved to be a money saver for Manchester manufacturers, but a good 
investment for the various municipalities which invested large sums therein. 
I have no doubt that the completion of the Ohio River improvements, and of 
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the Lake Brie Canal, which, by the way, I look on as a necessary adjunct, will 
make the Ohio River Valley the workshop of the world, endowed as it is with 
all of the requisites, such as coal, gas, oil for the lowering of the cost of pro- 
duction of anything usable. The only thing we lack is the low cost of getting 
our products to the seaboard and our heavy raw material to our mills. • This 
can be obtained by the completion of the Ohio River improvements and the 
Lake Erie Canal. 



LETTER OF THE SCOTT LUMBER COMPANY, OF BRIDGEPORT, OHia 

In reply to yours of April 6, in reference to the 9-foot stage and its efifects 
on the commerce and industries of the valley, will say, first — 

That an uninterrupted 9-foot stage the year round would increase the freight 
carrying in our line (lumber) very greatly upon the river, as in the summer 
season, when the river is low, is the time when the trade is heaviest in build- 
ing material. The lumber could be brought from the South in its raw state 
and manufactured and distributed up and down the Ohio River cheaper than 
any other way. This answers the second question as well. 

It is my opinion that a regular navigable stage would cause many new in- 
dustries to locate along the Ohio River, as the section between Pittsburg and 
Cincinnati is exceptionally favorable, owing to the coal works, good shii)ping 
facilities, and, last but not least, it is of great importance to have plenty of 
good water in all manufacturing plants. 

It is my opinion that the trade on the Ohio River would be many times 
heavier, possibly five times as heavy in ten years as it is at present. In fact, 
it is Ard to estimate as we can not count on how many large iron works, coal 
plants, etc., woujd equip themselves with barges, if they could depend upon nav- 
igation the year through; we might see twenty times more freight carried in 
ten years than there is at present. I see no reason why all the large iron works, 
glass factories, coal mines, and potteries should not have their quota of barges 
and transfer the greater part of freight that goes South in export trade, by way 
of New Orleans. 

Another factor that might cut an important figure is the South American 
trade that we are not counting on at present. All these taken into consideration 
make it hard to estimate the increase. 

As to the last question in regard to the Lake Erie and Ohio River Canal, I 
am unable to say anything. 

It is my great desire, both individually and as a member of our firm, that 
this 9-foot stage come early, as I am surely of the opinion that nothing will do 
the Ohio Valley more good in most every way than its completion. 



LETTER OF THE WHEELING POTTERIES COMPANY, OP WHEELING, W. VA. 

In reply to your circular letter of Inquiry of the 6th instant, will answer 
your questions in the order In which they are asked. 

First. An uninterrupted water supply would naturally be advantageous for 
manufacturing Industries, as we could then depend upon river traflic for ship- 
ping and receiving material and finished products, and naturally would culti- 
vate that method of shipment, which, as far as we are concerned, at the present 
time is hardly ever used by us, as steamboat facilities are so uncertain. 

Second. We are large consumers of imported clays, which are now shipped 
from New York, Philadelphia or Baltimore by railroad. With a uniform stage 
of water this could all be unloaded at New Orleans and shipped by river. 

Third. With the increased facilities of water navigation In connection with 
our splendid railroad facilities, a regular navigable stage of water should un- 
doubtedly be conducive to the establishment of new industries in this locality. 

Fourth. It would be hard to estimate the percentage of Increase in trafl[ic, 
but undoubtedly it would be quite considerable. 

Fifth. The construction of the Erie and Ohio River Canal would be fully as 
advantageous to this district as an uninterrupted river traflic would be, and the 
two combined should undoubtedly make the Wheeling district one of the best 
manufacturing centers in the world. 
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or 0. 9. KATHAWAT (LAWTKB), CT MABOBRA, 

In view of fbe proposed linpiov«iient of the Ohio Blver bgr eaeiirliis • i 
of 9 feet and my attention having been called to the action of CongreM^ i 
more d^lnlte infdrmation as to the effect snch improvement would havo on iSha 
business of tiie Ohio Vallegr, I wish to say that under preasnt eonditloos at lfv> 
water stage^ snch as prevails almost uniformly during the summer montliib tiM 
throagh traffic is oitirely snqxsnded and the large steamers such as tlia Tii*- 
ffinia. Key Stone State, Queen City and other steamers plying between CinrhmsH 
and PittiA>urg have to lay up until the tall rains again bring the river up ts a 
boating stage. Of course^ tiie same conditi<ms prevent any traflic whaiterar by 
the inmiense coal fleets. 

The above stat^nent is true also in regard to the steamers plying iistwiwi 
Charleston, West Virginia, and Pittsburg, via the Kanawha, and to tralle be- 
tween Zanesvllle and Pittsburg via Marietta and the Muskingum. Tlttg the 
channels of trade are diverted and shippers resort to the railroads* and the 
river shipping interests suffer thereby and it takes some time for the sliiaiss 
to regain the confidence and patronage of shippers. Whereas if a 9-fiooC alsia 
— — gtaiie 



was assured at all times of the year the steamboat trade would 

and reliable and, in my opinion, would in ten years double in volunie and 

to develop all branches of trade in like proportion in the Ohio Valley. 

I certainly l)elieve that the above statement Is true as to the winds 
River from PittiA>urg to Cairo. 



LRCIXB or THS TKLL dTT WOOLXN lOLLS, OT TELL CITT, IHA. 

Replying to your letter of recent date will say I fully appreciate tbg f 
ance of the ''Ohio River Board** of Engineers as appointed 1^ the 
eighth Congress^ relative to the Improvemeat of the Ohio River, and I Hope 
your association will be successful in showing and convincing this board of tta 
great value on improved river will be to the commercial and manufacturing 
interests and the people in generaL ' 

The Ohio River the past season has been at a good stage, navigable almost 
the entire year, something unusual that does not happen very often, but this 
condition of the river had the effect of doubling our shipments by river, it had 
the effect to compel the railroad company to give our shippers more and better 
car service and lower rates, and now the O-foot stage advi>cated and demanded 
by your association has more and better friends than ever, this fact was clearly 
demonstrated here in our locality a few weeks ago, when our present Congress- 
nuiu, in a primary election, went to his defeat by over 500, just becanse the 
people believed he had not done what he could have for the improvement of the 
Ohio River. 

With one or two exceptions all of our manufacturers obtain their raw material 
by river. With the good stage of the river the past season they have been able 
to operate their plants the entire year, therefore an improved river, a 9-foot 
stnj;e. uninterrupted navigation the year round, is of such great value to our 
city and locality in general that I hope and trust for a favorable report f^m 
the *' Ohio Hiver Hoard " to Congress and the ultimate realization of 9 feet tram 
Pittsburg to Cairo. 



LETTER OF THE POMEBOY SALT ASSOCIATION COMPANY, OF POMEROY, OHIO. 

We have given your Mr. Williams actual figures on the amount of salt moved 
by water from the Pomeroy Bend in 1905, and at his request we will now an- 
swer the last question on your form, which requests what would be the effect 
on our business if we had a permanent navigable stage of water in the Ohio 
River. 

With the present uncertainty of river navigation on account of the loop 
period of low water occurring at the season of the year when we con Id do the 
largest volume of business, we are not justified in providing the pr<»per fticll- 
ities for transiwrtation of salt and, there foi-e, when we have open navigation, 
cnn tnke advantage of only very limited facilities and of supi)lying such market 
as may be available at the time shipments are possible. With a 9-foot stage 
In the Ohio, interferred with only by ice, which can be expected during tlie 
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months of January and February, the dullest months In the year, we would 
be justified In providing barges and steamboats for special transportation of 
salt, and would be enabled to contract deliveries at the season of the year 
when the trade and consumer require it ; would be enabled to make the freight- 
ing of our product a nominal and not the principal cost at the point of delivery^ 
and would not hesitate to make the investment necessary in transportation 
facilities for fully four times the amount of salt transported In 1905, which 
would be, In round numbers, 100,000 tons. 



LETTER OF A. WALLE3 A CO. (GBAIN), OF HENDEBSON, KY. 

Answering your inquiry as to what effect, we think, the permanent improve- 
ment of the Ohio River would mean to Henderson, will say that we can imagine 
nothing that would be more conducive to the upbuilding of this city and its 
surrounding country than the improvement contemplated by your association,^ 
resulting in a 9-foot stage of water the year round from Pittsburg to Cairo. 

As conditions are now, on account of the uncertainty of navigation on the 
river, the business interests of this city depend in a very small degree upon 
transportation by river, and comparatively little tonnage is moved away from 
Henderson by water" and only the agricultural products of the country within 
a small radius tributary to the river is transported to Henderson by water. 
Whereas if navigation could be depended upon the year round we dare say 
that probably 50 per cent of her business, to and from this city, would be 
moved by water. 

Again Henderson is now suffering from a discrimination in freight rates to 
east, north, and west, as compared with Evansville, which we believe we could 
compel the railroad companies to remove If we had a stage of water on the 
Ohio River that could be depended upon the year round. 

We wish your association all of the success which the merit of the enterprise 
deserves, and trust it will not be many years before our hopes are realized. 



LETTER OF THE CHAIR MAKERS* UNION, OF TELL CITY, IND. 

Being that Congress is still in session, we kindly urge you not to forget the 
appropriation to improve the Ohio Klver. We ask this because we are almost 
compelled to have the river navigable the year round, both for our incomiug 
and outgoing freight. Last year the Ohio River was navigable the year round, 
which does, however, not occur once in twenty-five years; the result was that 
we did four times the amount of shipping we ever did. In fact we would have 
been compelled to shut down a good portion of the time on account of the 
shortage In cars if It was not for the good stage of water we had in the Ohio 
River last fall. By all means urge a 9-foot stage of water ; this will allow larger 
boats to run, which would mean through boats from Cincinnati to New Orleans. 
A 6-foot stage will hardly allow large enough boats to run to make through 
trips paying, unless rates are made excessive. You understand that the larger 
the boat the more freight it can carry, therefore the cheaper or lower the rate. 
We are dependent on the river for our raw mat<»rial, therefore very anxious^ 
still all the factories in our city get most of their raw material by river, so 
they are all anxious to see a 9-foot stage of water. You can judge by the con- 
tribution you get each year from our city toward maintaining the associa- 
tion that we are a unit on a 9-foot stage. Right here, I want to say that our 
present Congressman, Mr. Zenor, Is having the fight of his life to get a renomi- 
nation from his party, only because he has not taken the proper interest in the 
Improvement of the Ohio River. Tell City always stood by him firmly until 
several weeks ago at a primary it gave his opponent a majority of 222 out of a 
total vote of 386. We only give this illustration to show you how desperate 
the people are getting in securing Congressmen who have the Interest of the 
country at heart. 

With the 9-foot stage the year round on the Ohio and Mississippi rivers and 
the completion of the Panama Canal, this country will prosper as It never has 
before. The effects of improving the Ohio River will not only be local but 
national. Mr. Bettinger's address at Cairo ought to be read by every Congress- 
man, because he makes points In it that are impossible for me to make. 
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LETTER OF THE SOUTH EBN STOYE WORKS* OF EVANS VHXB, INO. 

We are large shippers by water from Eyansville, and It is a serious qnesticm 
with us very frequently tc 'jse that highway, because in low stage of water we 
are unable to ship goods by river, lose business thereby, as we are obliged to 
ship them all by rail at an increasM freight rate, and our business has been 
seriously injured by the fact that during so many months of the year we are 
unable to avail ourselves of river shipments by reason of the low stage of water, 
and we earnestly beg you to do all you can to increase that stage of water by 
action of CJongress. 



LETTER OF THE STANDARD BRICK MANUFACTURING COMPANY, OF EVAN8VILLE, IND. 

We are very glad to see that prospects are becoming brighter for an improved 
river, and that we may be hopeful that the day is not far distant when the Gov- 
ernment will recognize its Importance to this district and will come to our 
rescue. 

As to significance of this proposition as It relates to our Industry, permit us 
to call your attention to the fact that the high freight rates on the railroads 
limit our selling territory to less than 100 miles, and wherever a point can be 
reached by river we can get a much lower transportation charge by water. 
Now it so happens that always when the building season is at its highest point 
the water in the river is at the lowest, and in fact during the summer months, 
the time when we have to depend upon placing our output, the river has beai 
so low that it was unsafe to start off a barge load of brick and no boatman 
could be induced to undertake it. 

Until such time as that a 9-foot stage is given us, we will be deprived of a 
lot of business and many people in the surrounding territory who have no rail- 
road connections will be seriously handicapped in building operations during 
the bes>t time of the year, or if they succeed in getting their material over the 
railroad are obliged to pay much higher trasportation charges. 



LETTER OF THE I. CANS COMPANY (WHOLESALE DRY GOODS ), OF EVANSVILLE, IND; 

We write this letter to emphasize the p:roat needs for navig"able stage of the 
Ohio Kiver such as the Ohio Valley Iniproveuieiit Association is laboring so 
incessantly to accomplish. We, of course, write from our standpoint here in 
Evansville. 

I'^very year navigation closes for several months, and many towns far away 
from railroads that run out of Evansville turn their trade away to other cities; 
in many instances some of our customers order by rail, the nearest station to 
them, but in every instance we have to divide the cost of freight; thus It Is 
expensive to ns, yet we are forced to do so to hold the trade. 

'Iwo years ago we made a shipment amounting to over $100: goods were put 
off at a certain landing, but on account of the low water the boat was naturally 
irregular in reaching said landing. In consequence our customer was not at 
the landing when boat reached there; however the goods were put off at our 
risk and were stolen. 

If w'^ had a good stage, boats could run regularly and there would be no risks 
to assume, because parties could be on hand at such landings to take charge 
of goods. We also tlnd that our trade order all their goods by river, even where 
railroads touch those places, on account of the cheaper rates. 

When the river gets real low, i)ermitting only small crafts like gasoline boats 
to navigate, we frequently haul goods to the wharf, hut have to haul it back 
again as the small boats can only carry so much. This improvement of our 
river does not mean a benefit to Evansville only, but the whole country is inter- 
ested. Shipments from northern cities for points on Green River come to Ev- 
ansville, but are delayed until sutiicient water will permit larger boats to carry 
goods. 

Locks and dams on Green River make that stream navigable at all times, yet 
two years ago we could not even shij) to points on (ireen River, owing to the ex- 
treme low stage in front of Evansville. We consider that the improvement of 
our rivers is as important as the Pauama Canal. 



OHIO BIVBIU 81 

CETTEB or THE LAWRENCEBURO BOLLEB MILLS COMPANY, OF LAWBENCEBUBG, IND, 

Referring to your letter of March 31st, the writer has not had time as yet to 
gather information of a general character bearing on the subject-matter of your 
letter. If it is your desire, however, that the outgoing and Incoming tonnage of 
freight of this city be gathered together, we shall make an effort to do so 
through the machinery of our commercial organization. 

Speaking for ourselves, we can say that a 9-foot stage all the year round 
would be a great benefit to us In many ways. Every year our trade is increas- 
ing at river points; we also get considerable of our raw materials from the 
river, and if we were guaranteed a shipping stage at all times of the year, great 
improvements would be made at the wharfs at the different points, so that ship- 
pers could use the river to better advantage than they can at the present time. 

There are many things to be said in favor of river transportation. Perhaps 
one of the most important is that the time is shorter and we can usually calcu- 
late on freight arriving on time, whereas with the railroads it is very indefinite. 

The city of Lawrenceburg was, as you perhaps know, at one time one of the 
largest shipping points along the river, and it would no doubt to-day regain a 
great deal of its lost prestige in that direction if the river was at a uniform ship- 
ping stage. There are a great many industries here; in fact the town itself is 
built up entirely by manufactures, and the number of these are increasing from 
year to year. We have just added within the past two or three weeks another 
large concern who were attracted here by the facilities that were offered by the 
river at this point, and we are quite certain they would be much benefited by 
a continuous shipping stage. There is not a concern here but uses the river to 
Some extent all the year around when navigation is possible, and we are con- 
fident this business would be built up, and very materially, if we have uninter- 
rupted transportation. 

In regard to your second question as to the chief industries of the city, we 
will say that we have one of the largest tight cooperage works in the country, 
a very large pump concern, operated by A. D. Cook; the second largest distil- 
lery in the world; the largest fiour mill in the State of Indiana. We have brew- 
<»ries, saw works, furniture factories, buggy factories, and several small con- 
cerns which are doing light manufacturing. The product of these various man- 
ufactories go to almost every part of the civilized globe, and they naturally use 
the river whenever they can do so. 

The South, as everyone knows, is now coming to the front and is going to be 
one of the best customers we have. The cotton mills of the East are moving into 
the South, and conditions there have improved nearly 100 per cent over what 
they were a few years ago. There is plenty of money there, and business is be- 
ing done there largely on sight-draft terms, which is an indication of a healthy 
state of affairs. The Ohio River should be the means of transporting a great 
deal of freight into that country, and we have no doubt that if the Government 
In their wisdom will see fit to give us a 9-foot stage the year around, they will 
t>e amply paid for any expense used in connection with this matter, and we feel 
<»ertain that all the manufacturers who can use the river will do so in prefer- 
ence to any other means of transportation to river points. 

If any special information should be required, kindly advise and the writer 
will endeavor to have the secretary of our Commercial Club gather and compile 
it in such a manner that it will be easily gotten at. 



LETTEB OP THE POBTSMOUTH STEEL COMPANY, OF POBTSMOUTH, OHIO. 

Agreeable to conversation with your Mr. Williams to-day, we would advise 
that at the present time we are not shipping but very little, if any tonnage 
by river, partly for the reason that it is not navigable the year round, but 
principally for the reason that we have not a landing directly opposite our 
works; and as we are located about 4 miles from the local wharf boat it 
would entail considerable expense in cartage for us to endeavor to ship a very 
large portion of our tonnage by river. 

However, if the Ohio River was navigable the year round we would un- 
questionably arrange for wharfage facilities immediately opposite our works 
In which event we would doubtless be able to ship a very considerable ton- 
nage by river. 

26117— H. Doc. 492, 60-1 6 
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We are producing annnally about 100.000 gross tonn of material, bat just 
at the present writing could not give you a definite idea as to wliat proportion 
of this tonnage we would be able to ship by river, even though we had wharf- 
age facilities, for the reason that it would depend altogether into what max- 
kets we sold our tonnage. 



LETTEB OF THE EAGLE COTTON MILLS COMPANY, OF MADISON, IND. 

In compliance with the request of Mr. M. C. Garber of the Commercial. 
Olub, he desired me to write you as to the probable tonnage that would be 
shipped by water in case the river was brought to a navigable stage the year 
round, and in answer would say that the Eagle CJotton Mills Ck>mpany use 
annually from 4,500 to 5,000 bales of cotton, and this would all come by river 
and at least ballP of our production would be reshipped by river, which would 
make in the neighborhood of, with raw material received and stock shipped 
out from the Eagle Cotton Mills Company, from 15,000 to 18,000 tons per year 
which would go by water. 

Our production consists of brown sheetings, twine, wick, and carpet chain. 



LETTER OF G. GBANE & CO. (LUMBER) OF CINCINNATI, OHIO. 

Complying with your request we wish to submit the following facts. We 
bring from the mountains of West Virginia about 100.000,000 feet of logs and 
timber every year, which will weigh about 800,000,000 pounds or about 40O«- 
000 tons. We own two steamboats that do the towing, which keeps them butsy, 
and we don*t do much of anything else on the river, but from our thirty 
years* experience along the river, there is no question in our minds but what 
the people from the mouth of the Mississippi to points in Pennsylvania and 
New York, and for at least a distance of 200 miles on either side of the Ohio 
River, would receive untold benefits from a 9-foot stage that could be main- 
tained the year round, and we believe that it would have a greater influence 
than anything else in regulating rates and keeping them within reasonable 
bounds. This would aslo lead to a 0-foot stage from Cincinnati to Toledo, 
connecting the lakes and river, and would compel the railroads to carry freight 
at reasonable prices or not retail the business. 

We are willing to cooperate in every way we can with your association and 
try to brinj: the matter in Its proper light before the committees in Washing- 
ton that have the matter in charge, and we can not but feel that when they 
are fnlly awjire of the facts that they will consider this the best expenditure of 
public money that the Government could make. 



LETTER OF THE PACIFIC COAL COMPANY, OF LOUISVILLE, KT. 

It is with jrreat i)leasnre that I acknowledge yours of the 14th inst., and in 
reply hoj; to state that onr current year runs from November to November. 
From November 1004 to November 1005 we received 52,000 tons of freight via 
river. This conii)any does not make shljiinents from Louisville. 

In reference to the 0-foot sta?re, we desire to say that a peramnent stage of 
this depth would be of Inestininhle value to us. as onr tonnage is frequently 
curtnilod as a result of low water and the inability of boats coming from 
Pittsburg to carry tows. This necessitates a cessation of business, or else 
forces us to purchase from rail operators a supply sufliclent to take care of our 
current trade. This, you realize, represents a large expense to us and con- 
sequent loss. 

To overcome this difficulty it becomes lu^oessary for all the coal dealers oper- 
ating by water to arrange to operate yards, and carry a stock of several thou- 
sand bushels to provide against a low river, and to enable us to protect our 
trade. This condition and arrangement has always proven unsatisfactory, as 
the cost of yardlii;: coal is considerable, and we are out as well the interest on 
our investment as the amount of slack that is made in yarding coal represents 
a great loss to us. 
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I feel that If Congress would awaken to the necessity of giving Inland water- 
ways sufficient consideration and appropriate a sum sufficient to make said 
waterways navigable at all seasons of the year, that the business of the river 
would be increased materially, and In consequence a saving be made as far 
as the dealers using the river as a means of transportation are concerned. 

You will pardon this lengthy letter, but this company feels that the improve- 
ment of the Ohio River in this respect is of the utmost importance. 



LETTER OF THE LOUISVILLE AND CINCINNATI PACKET COMPANY, OF LOUISVILLE, KT. 

Complying with your favor of February 14, I submit the following tonnage 
on freight received and shipped by this company during the year 1905. For 
your information I will say that we were able to operate our boats only about 
nine and one-half months in the year 1905, and bad we been able to operate 
entire year tonnage no doubt would have been much greater, and I feel that 
had we had a 9-foot stage in the Ohio River we would surely have operated 
entire year: 

Tons received 62, 204 

Tons shipped 44, 662 

Total 106, S66 

In connection with the above will state that, in my opinion, if we had an 
uninterrupted 9-foot stage of river that tonnage by water in our immediate 
territory, between Louisville and Cincinnati, would be doubled annually. This 
would certainly prove very beneficial to our merchants and consumers, as a 
9-foot stage would enable us to operate our steamers during the entire year 
and successfully compete with rail lines, thereby cheapening freight rates very 
considerably. 



LETTER OF THE LOUISVILLE AND EVANSVILLE PACKET CO., OF LOUISVILLE, KY. 

Your favor of the 14th ultimo to hand and noted. In reply to same I inclose 
you herewith a copy of the tonnage handled by this line between Louisville and 
Evansville for ten months ending December 31, 11)05. This is a copy of the 
report which was forwarded from this office to Colonel Ruffner, of Cincinnati. 
As you will see by the report our business Increased 41.15 per cent over 1904 
freight carried by the packets and 57.14 per cent Increase on towing over 1904. 
This was on account of having an excellent stage of water during the entire 
year, that is, from the first of March until December 31, 1905, the river being 
closed during January and February of 1905. The benefit this company would 
derive from an uninterrupted 9-foot stage of water in our river would be Incal- 
culable, as It would give us an opportunity to handle the vast amount of produce 
raised in our territory. It would benefit the apple growers very materially. 
Heretofore, when the apple crop was ripe and ready to move, It has always 
been our misfortune to have low water, and thus thousands of dollars worth 
of apples have perished on account of there being no boats running on the 
river to handle same. The tonnage in our territory is increasing every year on 
account of the territory becoming more thickly populated, and we deem It a 
necessity for our Government to take action relative to a 9-foot stage and secure 
same at the earliest possible time. 



LETTER OF THE 0*NEIL COAL AND COKE COMPANY, OF LOUISVILLE, KY. 

In reply to your favor of the 14th Inst., say, during year of 1905, we unloaded 
8,602 tons of freight at our landings, consisting of nails, barb and fencing wire. 
Regarding receipts of coal and coke for same period, say, Mr. Chas. H. Bohmer, 
sales agent for Monongahela River Consolidated Coal and Coke Company, 
Second and Water streets, this city, has the tonnage record for same, covering 
all of Louisville, New Albany, and Jeffersonville, hence any statement we may 
report on this subject will conflict with the statistics yoa are about framing. 
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If yon have not addressed a similar communication to him we sassest ttaX 
it be done. 

Benefits we would derive from an uninterrupted 0-foot river navigation are: 
lioss investments, less space for storage (coal and coke), less general operating 
expense, all of which deducted from costs will be a saving to consumers in this 
vicinity. 



LETTER OF B. F. AVERT A SONS (AGRICULTURAL IMPLEMENTS), OP LOXHSVUXE, KT. 

In reply to your circular letter of February 14, would say, during the fiscal 
year 1005, we received about 300 tons of freight by river, mainly steel and steel 
products from Pittsburg. We sent out about 35 tons, mainly our finished ffoodi, 
to southern ports. 

We favor the Improvement of the Ohio River in every way possible, because 
the more said river is available for navigation the more railroads will be 
held down in their freight rates and Impelled to give better service. Besides, 
it is a fact that there is always a congestion in the railroad yardis about 
Pittsburg, and the railroad lines are entirely unable to give prompt service 
out of Pittsburg because of the excessive amount of business to be handled 
Hi d their facilities being insufficient It is therefore of great importance ipBt 
tho Ohio Uiver be kept in navigable condition so as to aid In relieying the 
railroad ot>ngestiou. 

We would, no doubt, receive and ship considerably more by the Ohio Biver 
if it could be relied upon all the year round. 



LETTER OF THE KOSMOS PORTLAND CEMENT COMPANY, OF LOUISVILLE, KT. 

In the first place, we beg to say that we depend entirely upon the river for 
the limestone rock which we use in the manufacture of our cement. Our 
tiuarry is located In Kentucky, on the banks of the Ohio River, and we carry 
our stone from there by barge to our works at Kosnioadale, Ky., which are also 

on the river. On the nverafje, wo ship from two to three barpe loads of 500 
tt»ns nor wtvk. Durhijr 1;k:)5 wo shipped in this way about 75 barges of rock. 
lloNNovor, wo wore in operation only al>ont live niontlis during 1005. 

Witli tho river as it is now, we are oblijrtHl, dnrinj: the period of high water, 
to art'unnilate sutlieient rock to carry us over tlio usnal low-water season, and 
tho l»onolU whioh we wonld derive from a 9-foot stage throughout the year 
Is of tho very greatest iniportanco to us. 

In addition to the rock whioh we ship from the quarry, we also receive 
l>y water all the maclnnory and repair i)arts for our plant at the quarry, and 
wo are obllj:e<l to see far' enonjxh ahead, which is often difficult, in order to 
kiM»p ourselves well stocked with the necessary things in order to prevent the 
lilt orrupt Ion of our plant at such times wlion the river is not navigable. 

'I'he same thing may he said about our coal supply, which we get by barge 
from Pittsburg and which wo are obliged to buy and store in sulficient quan- 
tities to carry us over the low-water stage. In 11)05 we received about 6.500 
tons of coal i>y river at our plant at Kosmosdale; this was during about five 
nuuitha of the year. Under ordinary running conditions we would bring in 
by river about .'iO.OOO tons during the year. 

l>uring liK),") wo did not ship out any cement by river, as we were not pre 
IvirtHl to do so; but we contemplate using the river for shipping cement to river 
VH^lnts in l)argo-l()ad lots, and a D-foot stage throughout tho whole year would 
N» of Inestimable bonoflt to us and would enable us to use the river extensively 
for tho transportation of our cement. With the river as It Is now It will be 
>ery illtlleult to develop river transportation, as we could not keep our customers 
in Uno with the market prices if we shipped at one time by water (enabling us 
jv* illvt? them a low(»r price) and at another time be forced to ship by rail, which 
would l^ more expensive. 

If thl8 does not give you all the information which you wish, kindly let us 
N"Xv*\v Aiul we shall be pleased to give you any Information we can. We are 
• *..vv^*y IntorestiHl In tho Improvement of the river and sincerely hoi>e that some 
*- ■. v>u will be taken in this matter in the near future. 
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LBTTEB OF THE ANCHOR STOVE AND BANGE COMPANT, OF LOXHSVILLE, KT. 

Replying to yonr favor of the 14th, we have kept no accurate record of our 
receipts or shipments, and therefore are compelled to make an estimate, which 
we should say would be 100 tons in and 100 tons out This amount bears no 
relation however to what it would be If we had an uninterrupted 9-foot stage 
of water, for the simple reason that we would then be able to get a great deal 
of pig iron and coke via the river, which we are now unable to do; it is too 
uncertain. 

Years ago we used to buy many hundreds of tons of pig iron via river 
during the year, but the uncertainty of the river transportation has cut almost 
all of this out, and the same thing has happened to outgoing freight 

We believe it will be very hard to estimate the benefit, not only to manu- 
facturers and merchants, but to all concerned, if the Qovemment furnishes an 
uninterrupted 9-foot river navigation. 



LETTER OF THE DOW WIRE AND IRON WORKS, OF LOUISVILLE, KT. 

We are pleased to state that we are anxious to secure uninterrupted river 
navigation. We feel that it would be of great benefit to our firm, as our business 
up and down the river is growing. A great deal of it comes by railroad at a 
higher rate of freight than we would have to pay by boat, and if we could get 
this continued navigation, we could then know what to base our calculations 
on, so as to get a larger business than we now do from and to points reached 
by the river. The river not only gives us cheaper rates, but when the boats are 
running they are much more prompt and reliable in delivery. It sometimes 
requires a week to get goods by railroad from a point not more than 100 miles 
up the river, whereas by boat we can get it certainly in one day's time, so that 
we have two strong reasons for wanting continuous river navigation. 



LETTER OF THE BELKNAP HARDWARE AND MANUFACTURING COMPANY, OF LOUIS- 
VILLE, KY. 

In reply to your circular letter of May 2, beg to state that the benefit wo 
would derive from an uninterrupted 9-foot river navigation in the Ohio would 
be very great, as we have in the course of our business large shipments com- 
ing to' us from up river points. We think we could state the tonnage to our 
house alone is somewhere in the neighborhood of 25,000 tons annually, so it is 
quite an item to us to have a uniform stage of water, and we are heartily in 
favor of the proposed plans to secure it. 



LETTER OF C. J. WALTON & SON ( STEAM BOILERS), OF LOUISVILLE, KT. 

Replying to your favor of February 14, the amount of freight we received 
and shipped by river is not large, and last year amounted to: 

Tons. 

Freight received 23 

Freight sent 2.S 

We used to receive nearly all of our inbound freight from Pittsburg by river, 
but of late years, the mills have been shipping by rail, as we presume they find 
It more convenient having sidetracks running Into their works, but the time 
in transit by rail Is always much greater than by river. We do not think that 
we would ever have much outbound freight by river, owing to the fact that 
boilers are difficult to load and unload on a steamer. 

The mere fact that it is possible to ship by river, however, seems to very 
greatly influence freight rates and it is quite probable that with an uninter- 
rupted 9-foot river navigation would come additional facilities for handling 
bulky and heavy freight in which event our shipments would very largely In- 
crease by river. 
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unrtm or joinai bbothbui * oo» (onnBi axo yihboab), or uwmwnxM, IK 

Bepljing to your oommanlcfttloii of FAroary 14^ beg to advlae timt w Mm 
gone into our records toe the year 1906» and we flgnre tbat we ba^e veeMfii 
and sent approximately tbe fallowing amount of freight by rlTor: 



RecelTed „>, ■■ „^ ■■,,■■■,■■„. '% 

Sent _— ^ 190 

We farther estimate that an annual 9-fDOt river navigation would 
our river traffic to the following: 



9-foot stage reoeive- 
9-foot stage send— • 



Tmsting that the recommendation of the Board will reralt in 
action • • • 
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We have carefolly gone over our busineBS and find we received by river 1 
tons of coal during the year 1905. We ship no freight by river at all; as to the 
benefit we would derive from an uninterrupted 9-foot stage of the rivet; we 
figure it would reduce our operating expenses at least one-third, which would 
mean about $10,000 each year. For we would be able to handle our coal direct 
all year round; where now on account of low water we are compelled to store 
a great deal of our yearly output which necessitates the time and expense of 
rehandling it We are greatly in favor of a Moot stage and will be gM to de 
what we can at any time to accomplifOi it. 



LBTTKB OF HARBISON A OATHBIOHT (WHOLES ALB SAODLEBT), OV LOUISVlXXa; ST. 

Complying with the request embodied in your circular letter of the 14th 
instant, we give below as accurately as possible the information asked for. 

We both receive and ship freight by river, and for the year 1905 

Tons. 

We received by river -. 60 

We sent by river 12 

The benefits we would expect to receive from an uninterrupted 9-foot river 
navigation, are: First, a lower level and more uniform basis of freight rates; 
second, lower and more uniform prices on coal and other supplies for manufac- 
turing purposes; third, avoiding the necessity for accumulation of overstock 
of commodities, such as coal, etc., and which we would have to lay up in quan- 
tities if we have to figure on a closed river on account of low water. Bven now 
whon the stage of water in the river is good the traffic is less than It wonld 
l)robably be the year round could the business world depend on regularity of 
boats as they can on railroad trains. 



LETTER OF THE OHIO RIVER SAW MILL COMPANY, LOUISVILLE, KY. 

Replying to your letter of May 2, will say that we should be benefited by a 
9-foot river stage very greatly for the reason that this would afford us oppor- 
tunity to deliver logs and timber to our mill for manufacturing purposes durii^ 
the entire year, whereas the river frequently gets too low during the summer 
and fall seasons for us to do this, as the boats that handle this timber for us 
can not run for lack of water. Our timber is all delivered to us either floating 
or on barges and approximately the tonnage is 75,000 to 100,000 tons. This 
timber is manufactured here and is of great use to the citizens of the city tor 
building purposes. Certain delivery of this timber which would be assured 
In case of a fixed stage of water, would be of very great benefit to the con- 
sumer as well as those in our line of business. 
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LETTEB OF K. T. SLIDER (COAL, TOWING, DBEDGING, WRECKING, ETC.)t OF NEW 

ALBANY, IND. 

Will say that I am situated at New Albany on the Ohio River and the amount 
of my business depends entirely on the stage of water we have in the Ohio 
River during the entire year, last year being the first year that we had sufiicient 
water to work during the entire summer. 

A Moot stage would not only benefit me in a great many ways, but It would 
make the price of coal much cheaper to the consumers of coal in New Albany, 
as we would not be compelled to go to the additional expense of storing coal 
in our yards in suflftcient quantities to take care of our trade during the dry 
seasons and also lightening up barges when we run out of coal in order to get 
them through the canal and to our landing at New Albany. The stage of the 
river in the canal and also in the channel at New Albany gets as low as 30 inches 
during the extreme low water season of nearly every summer. I am unable to 
do very much business in either unloading coal or sand after the stage gets 
below 5 feet. 

You can readily see that almost every year I am shut out from three to four 
months. During the year of 1905 I received approximately 63,000 tons of coal 
by barge from Pittsburg and the West Virginia coal fields. I also unloaded 
approximately 20,000 tons of Ohio River sand and about 3,500 tons of Ohio 
River gravel. 

This was one of the largest years I ever had and was due entirely to having 
a good stage of water to do business on. 



LETTER OF THE I. F. FORCE HANDLE COMPANY, OF NEW ALBANY, IND. 

• • • with reference to a 9-foot stage in the Ohio River, also the amount of 
business which we have done during the year 1905. We have received less 
freight and shipped less in 1905 by the Ohio River than we have for sev- 
eral years previous. We received 959 tons of freight during 1905 and shipped 
out only 12 tons. The reason we did not ship out more is that our business 
is largely export and our trade is mostly north of the Mnson and Dixon line. 
We will say this that a 9-foot stage in the Ohio River would be very beneficial 
to us and it would also be to the Roberts and Conner Veneer Works below us 
who have just started up. These people have located on the Ohio River as a 
resource for getting their supplies and also making what shipments they can. 
We export a great deal of our goods to Liverpool, London, Glasgow, Manches- 
ter and Bremen, Rotterdam and various other ports direct and a great many 
of these goods are being shipped to-day via New Orleans, but we are obliged 
to use all rail to that port on account of there being no line of steamers to ship 
by river. The uncertainty of the Ohio River has discontinued all lines from 
Cincinnati to New Orleans. By having a 9-foot stage of water we would know 
what to depend on just the same as we would by having a railroad and anyone 
who has done business to any extent knows that water is one of the greatest 
competitors against railways that we have in this or any other country. 

In conclusion, we wish to say that we heartily indorse the Ohio River move- 
ment from the beginning to the end. 



LETTER OF THE OHIO VALLEY TOWING COMPANY, OF NEW ALBANY, IND. 

I beg to advise you that I have shipped and received about 40,000 tons of 
freight during the year 1905. 

I am fully satisfied that my business on the Ohio River would fully amount 
to twice the above amount if I had an uninterrupted 9-foot stage of the river. 



LETTER OF THE ANCHOR STOVE AND RANGE COMPANY, OF NEW ALBANY, IND. 

Replying to question 3, no doubt if there were a regular stage of water in 
the river much of our pig iron would come from Ohio and West Virginia and 
our coke supply could also be drawn from Pennsylvania or West Virginia by 
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wmter Instead of ran, and tlwae two Itnna of raw OMttertaila woaUl i 
1^000 tons. This could also be increased by snch items as fire brick \ 

In reply to question 4, we draw no sapplies fnun abroad. 

In reply to qnestion 6* tiie effect oonld not bnt be enoeBdlniAf 
It wonld largdy cheapen raw materials and woold also cheapen the ( 
tribnting the finished iMxidnctii» and most resolt In a large 
manufacturing industries^ located on the river. 

Beplying to questkm 6^ we bave no aoenrats record and do not tbtnk ^ 
receipts and si&lpments by river at tiie p r e s e n t time will exceed 500 1 
most of this is shipments of the finished product On account of tb 
tainty of the river we are at the p r e s ent time drawing very few of oiv s^*] 
plies from points located on the river. 1 

We do not believe too much stress can be laid upon the Importuee oC tts 1 
0-foot stage of water fnun Pittsburg to Oairo. It will devel^ the (Mo YtOk^i 
as nothing else could. 

UTtEB OV O. J UTTB St 00. (OOAL), OV JttTEBSOirVIILIE; IHBl 

Complying with jrour request of recent date^ we herewith hand yoa 
eif coal tonnage received and shipped from here: . 



Beceived 

River freight shipped . 



Shipments wrae all made to points on Mississippi Biver, the dUDennes < 
145,200 tons was consumed locally at Jefltersonville, Louisville, and Nesr . 

The b«aeflt we would receive from a 0-foot stage In the Ohio Blver I 
culable, for if we had that stage all the year we could l>oat coal to ; 
the time and could market it at a much less price to consumer* as It wevM^ 
not necessitate the investment in floating craft and steamboats It does a 
to carry a stock of coal to last from one rise to another which you know !■ t 
uncertain. Also would reduce the risk of transportation to a mlnimnB wh 
Is a very great item of expense now. 



LETTER OF H0WABD*8 SHIPYAaD, OF JEFFEBSONVTLLB, TND. 

Tours of the 14th at hand in regard to a 9-foot stage in the Ohio River* 
It would be of great benefit to us. At present we are compelled to buy when 
we have water, in order to tide us over the low-water season. Our contracts 
often specify that we make delivery at certain points. We have to regulate 
everything to suit the stage of river, which is always an uncertain quantity. 
Repair work coming to us is always affected by the same cause. 

We could not begin to estimate the benefit to be derived from a 0-foot stage 
to all our plants and certainly hope for a successful outcome of the movcmient. 



LETTER OF THE CINCINNATI (OHIO) INDUSTRIAL BUREAU. 

In line with our recent conversation regarding certain facts which have 
come to onr attention during our past six years* work in behalf of the indus- 
trial interests of Cincinnati, and their bearing upon the river transportation 
question, I beg to submit the following : 

The report issued by the Director of the Census on the tabulation of statis- 
tics for the manufacturing industries of Cincinnati for the calendar year, 
1904, forming a part of the census of manufacturers of 1905, shows a total 
of 2,171 manufacturing establishments within the corporate limits of Cincinnati 
that have a product of $500 or over. These have a combined capital ct 
$130,271,811 and a combined product of $100,059,050. 

The Director of Census, in his explanatory references to the returns of Cin- 
cinnati, Is very explicit In his statement that this number 2,171 is limited to 
strictly manufacturing Institutions, and does not include any of the hand trades, 
such as dressmakng, custom millinery, cobbling, blacksmlUilng and the bulkUat 
trades. 
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The Director further states that though the number of industries is slightly 
less than that shown in the 1900 census, there has been a substantial increase 
in the manufactures of the city, pointing out tbat there has been an increase of 
more than 25 per cent in the capital employed ; nearly 38 per cent in the number 
of salaried people, and more than 17 per cent in the volume of products. 

These 2,171 establishments expended for material used in manufacturing in 
1904, $83,258,492, an Increase of nearly 17 per cent over the amount expended 
for the same purpose by manufacturers In 1900. 

Some of the prominent industries in Cincinnati are boots and shoes, pianos^ 
vehicles, machinery, furniture, soap, foundries, harness and saddlery and many 
others requiring lumber and Iron as raw materials and using large quantities 
of coal as fuel. 

At the present time Cincinnati's fuel supply comes largely from the valleys of 
the Kanawha and Monongahela rivers and is towed to Cincinnati by means of 
barges and tow boats. The uncertainty of navigation on the Ohio River 1ms 
made the supply of coal brought from these valleys by tow boats sufficiently 
irregular to Induce the carrying of coal In vast quantities by some of the rail- 
road companies entering Cincinnati. 

Coal dealers and large consumers of coal have been compelled by the uncer- 
tain moods of the Ohio River to witness millions of tons of coal held in the ini- 
r>roved Kanawha and Monongahela rivers awaiting a suitable stage in the Ohio 
River to permit their being brought to this market. 

A permanent boating stage In the Ohio River would guarantee to the manu- 
facturers of Cincinnati and the Cincinnati district, cheaper fuel, more uniform 
prices, and the absolute certainty of a steady and abundant supply. 

As already indicated, Cincinnati Industries consume vast quantities of Iron 
and steel, much of which could with a iiermanent navigation in the Ohio River 
be brought to the door of the manufacturer much more economically and we 
believe much more quickly than the railroads with their overabundance of traffic 
are able to do. 

Much Iron Is brought to Cincinnati from the southern fields for distribution 
to various sections of the country and notably for Industries that line the Ohio 
and Mississippi rivers. The ability to transfer this Iron from car to b^irge at 
all times of the year for distribution by river would be of incalculable benefit to 
the consumers of this iron and also to the producers In the southern fields. 

Cincinnati is recognized as one of the leading lumber markets of the United 
States and Is especially a distributor of southern woods. With the exception of 
that which Is brought In rafts from the Big Sandy and Guyan rivers, this 
lumber is brought to the Cincinnati market either by rail from eastern Ken- 
tucky and Tennessee or by barge from the Mississippi Valley. Arrivals by 
barge are Infrequent, because of the uncertainty of navigation in the Ohio at 
present. 

Considerable quantities of mahogany and other hard woods are brought to 
Cincinnati from Cuba and Central and South America, both for extensive use In 
local wood working Industries and for distribution to other sections. At present 
this lumber comes by rail from Gulf ports as a rule. With a permanently naviga- 
ble river the cost of bringing this lumber to Cincinnati could be greatly reduced 
to the great benefit of the consumer. 

With the completion of the Panama Canal, Cincinnati manufacturers would 
be assured, with the Ohio permanently improved, of all water transportation for 
bard wood lumbers and other products of the extreme East and for hides and 
other articles from South America. 

There are other raw materials reaching Cincinnati manufacturers from sec- 
tions of the South tributary to the lower Mississippi, which would add to the 
volume of shipments that would reach this city from the South by water, were 
the Ohio River so Improved as to make navigation possible at all times of the 
year. 

If the Industries of what Is commonly known as the Cincinnati district are 
taken Into consideration, the volume of shipments of raw material which could 
be brought into Cincinnati by barge and boat on a 9-foot stream of water could 
be multiplied at least by two. 

The most careful estimate of the number of manufacturing plants in what 
is known as the Cincinnati district, and which embraces the outlying suburbs,. 
including those across the Ohio River In Kentucky, Is 8,000, and the estimated 
product of these factories for 1904 was $350,000,000. These figures are not re- 
garded in the least exhorbitant by those who are at all familiar with the 
volume of manufacturing In the district referred to. 
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As joa are aware we have in the work of the Industrial Bnrean given tbli 
question of the benefit of the Ohio River to manufacturers very careful thoi^ 
and attention, and while more definite figures than those given are difficult to 
obtain, we feel certain they are entirely within the points of accuracy. 
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KT. 

Answering yours of February 14, will say that the tonnage we now recelTe 
over The Ohio River is very much smaller than it was several years ago. Prior 
to the formation of the United States Steel Company our tonnage by the Ohio 
River was very larpe in proportion to the amount of business we did. We were 
g^ttin? then fnnii ;ir»i) to 500 tons of freight over the Ohio River. Now this tcm- 
nage is nearly altogether by rail, as the United States Steel Oompany delivers 
its goiHls to us. freight preiiaid. and as the river is such an uncertain quantity 
tht^se giHxls always ct^me by rail. Our tonnage that we receive over ttie Ohio 
River would not amount to over Th) tons i)er year and probably half as moch 
shiiM^eil. We l^elieve that a tvfoot stage of the river the year round wonld be 
of immense value to us as well as to all others in the wholesale business in 
Louisville, It would be hard to calculate just how much value we would 
nveive, as the value would not bo measured by the amount received and shipped 
by river, but would be largely iuoroasiil by the reduced freight rates that we 
would Ih» thus enabltM to gei fn^m the railroads. 

We eaniesily hot^ that Congress can be prevailed upon to take stepe to bring 
about this desired result. 
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water River. It covered an area approximately 100 feet by 2,700 feet, 4 feet 
below low water, and though it soon filled with sand and gravel to a great ex- 
tent, it made the back channel available at times when the outer channel was 
stopped by sand deposits. 

Tradewater bar, — Dredging to open channel through sand bar from Kentucky 
shore to middle of river above Tradewater towhead, by United States plant : 

Excavation: September 13 to October 8, 1892, soft sand, 24,230 cubic yards. 

This cut was made 75 feet to 100 feet wide and 1,200 feet long with a depth of 

5 feet below low water and lasted until the first rise of river, giving temporary 
relief to navigation. 

Excavation: United States plant, August 8 to 11, 1901, soft sand, 6,150 cubic 
yards. 

This cut, similar to last above, was made in approximately the same location, 
it was 35 feet wide by 1,225 feet long, 4 to 6 feet below low water ; but it filled 
up quickly, and was of but little benefit to navigation. 

Carrsville, Sy., 881J2 miles below Pittsburg. October and November, 1880, 
a hired plant removed 180 tons of large rocks. 

Excavation: November 10, 1884, the United States dredges removed 2 rocks, 
6.8 tons. 

Oolconda,. III., 800 miles below Pittsburg, Pa. Dredging by hired plants : 

Shore bar at and below wharf; area 60 feet by 1,350 feet, and adjoining 
section 30 feet by 800 feet, 7 feet below low water. 

Excavation: July 27 to September 10, 1897, mud, gravel, and loose rock, 
16,930 cubic yards. 

Shore bar; area 90 by 1,180 feet, 6 feet below low water. 

Excavation: November 17 to December 22, 1899, gravel, sand, etc., 9,980 cubic 
yards; logs and snags, 45.6 tons. 

Dredging by United States plant : Shore bar at wharf, area 70 by 1,250 feet, 

6 feet below low water. 

Excavation: September 23 to October 10, 1901, 7,490 cubic yards. 

The point of the rocky bar above Lusk Creek was also dredged off, widening 
the channel 140 feet for a length of 600 feet, 6.5 feet below low water. 

There has been no complaint of filling up at either place, but requests have 
been made for additional work to further straighten the channel by removing 
more of the rocky bar above the creek. 

Sisters, 897 miles below Pittsburg. End of old dike, built in 1832 (?), pro- 
jecting upstream into the channel was removed by United States dredges 
(about 100 linear feet). 

Excavation: October 10 to 12, 1892, loose rock and gravel, 1,341 cubic yards. 

Pilots have asked for additional work to remove dike. 

Cumberland Island, 90S miles below Pittsburg. Dam from foot of Dog Island 
to head of Cumberland Island, begun in 1832 and completed In 1872-1874. A 
channel 420 feet wide was cut through the dam by United States dredges, 
November 3 to 27, 1876. 

Excavation: Loose rock, 11,788 cubic yards. 

This channel was widened to 720 feet by United States plant and deepened 
October 25 to December 1, 1877, 5 feet below low water. 

Excavation: 16,488. cubic yards. , 

No trouble is experienced In getting through the dam at any stage, but the 
bar on right at foot of Cumberland Island sometimes fills with sand, obliging 
boats to take the channel to left of the island, which is sometimes blocked by a 
sand bar at the head. 

Paducah, Ky., 920 miles below Pittsburg. At the upper crossing between Pa- 
ducah, Ky., and Owens Landing, 111., a channel was cut by a hired plant through 
the sandbar 70 feet by 400 feet, and at the lower crossing 70 feet by 650 feet, 
the amount of excavation being, October 5 to 14, 1897, soft sand, 4,040 cubic 
yards. 

This work gave temporary relief lasting until the river rose and filled It up. 

The plant also removed tiie old waterworks crib, outside of the foot of Ten- 
nessee Island, and 1 steamboat wreck and 10 piles of the railroad Incline. 

Excavation, September 16 to 27, 1899, gravel and sand, 1,450 cubic yards; 
December 2 to 16, 1899, sand, 1,840 cubic yards. 

Brooklyn, III,, 923 miles below Pittsburg. The injprovement at this place was 
first the removal of " Brooklyn Rock," a formation of pudding stone about 100 
feet by 200 feet at low water, lying on left of the channel about 250 feet from 
the shore line. After this had been taken out, a reef of the same material 



intending diaponally downatream to tbe Illlnoie shor<^ was rpmoved, and Inter i 
conslileruble iKirtlmi of the shore bar at and belci^ tbe iaudhig; the mutctlal ni 
all those poiDta behij^ prJuelimlJy c€niente(i gravel so hard that It could not bi* 
dredged until after II bad been broken by blasting. Several wrecks and many 
logs, etc.. were fonnd on roc'U aud on the hurF, A deposit of mud, gravely aad 
logs was at&o dredged ont at the ap|*er end of the landing, below the ratlroad 
incline. 

The work done by the Gorernnient drwiges and hired plants working nndef 
varions allot njeuts from the appropriation for Improving the river, extasded 
over a n umber of years. So far as Ja known the Improvement has been 
permanent. 

The worb done was a» follows; M 
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Unrtfd mutea plant: Nov. 23 to Dec t7, 1834 _... 

Contraet: SLIO j^ir ton. Fi.BiM tOOS-,^^— ,^.^, ...... ^,* * ^-^,-*, 

trnlt^d Stntta plant: Oirtfjber la V6C. U. t8'.'2„„., ^^ 

H[red plant: Sopt. 12> 1SS*7. to JfiU. 13. ta0«,.„„„__„^ . 

LTnlttfd atiit« plwnt: Kov. 2 to ©» iind Nov. Sd ta Dee, Sd, liOfl^^.^ 

Htnid plant: DaBBinbert iSoo,^^,, „„„,,. „„^- 

Uolted Sttttes pliint: Oct. 12 to Hot. 2a. lUOC _ . ^ 
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LUtJe Chnin, D34.5 miles helow Pittsbnrg. ** Upper center rock " wr^s re- 
moved by hired plant to 8 feet below low water between September 25 and 
Kovember 2, ISSO. 

At the lower end of the elm in a group of rocks on the Illinois side of tH 
chain was removed Hnd some outlying rocks of the point projecting from ih 
ffhore November 2 to 11, 1SS(1. 

fliUermafis LainJi/itf, r>30 miles below Plttsbnrg. The United states Pla 
removed on October 11, If WO, rocks weighing IS) ton& 

Hharm ^*i^^ bead of Grand Chain, 943 miles below Pittsburg. One cut, _ 
feet by 1,613 feet, 6 feet below low water^ was made by hired plant through fl 
sand reef which has glvea nmch tronble, and the materia 1 throwTi Into bank. 

Excavation : September 1 to 17, 1899, sand, 4,310 cubic yards. This chaimd 
lasted but a couple of weeks filling up again with sand. 

Grand chain, 944 miles below Pittsburg. Worlt by hired plants: Ja^kMA 
Rock, top cut down to 3 feet below low water by blasting, November 8 to 
December 8, 1876, rock removed 54 cubic yards. Arkansas Rock, August 13 
to November 30. 1898, 310 cubic yards. October 19 to 25, 1879 : lO-lnch dej^ 
removed from top of Jackson Rock; 10 rocks removed near Grenadier Bock, 20 
tons; 2 rocks near Arkansas Rock blasted and scattered into deep water; 4 
high rocks near foot of chain removed by blasting. 

November 12 to December 3, 1880, from Grenadier Rock, 150 cubic yards. 

July 20 to November 4, 1881, near head of chain, 425 cubic yards. 

1882, near upper dike. 300 cubic yards. 

A hired plant removed the following: 

November 13 to 24, 1899, remains of the Richmond wreck, part of a coal flat, 
and gravel and sand, 1,030 cubic yards. 

November 24 to 25, stone pile near No. 2 dike, 175 cubic yards. 

November 27 to 30, stone boat near No. 1 dike and loose stone, 120 cable 
yards; sand, 555 cubic yards. 

The United States plant removed the point of the limestone ledge at Jackscm 
Rock, which had been blasted In previous years. 

Excavation: November 25, 1884, loose rock, 718 cubic yards. 

The removal of these rocks, besides eliminating dangerous obstructions to 
navigation, Increased the depths of the channel, by permitting scour after tbe 
construction of the dikes contracted the waterway, and resulted In a Tery 
decided Improvement. The river bottom throughout most of the Grand Cfaahi' 
is rocky, overlaid with gravel and sand, except where the current is so directed 
as to carry it away. 

Mound City, III., 959 miles below Pittsburg. 
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Hired plant, Sept. 28 to Dec. 18,l89t 

United States plant: 

Sept. 19 to Oct. 2 and Nov. 10 to 12, 1898._ 

Oct. 2 to Dec. 14. 1899 

Hired plant, Sept. 29 tJ Noy. 11. 1S99 

United States plant: 

Aug. 21 to Oct. 6, 1900 

Oct. 14 to Dec. 14. 1901 




75,326 



The object of the dredging was to open a direct channel from the middle 
of the river opposite the towhead to the Illinois shore at Mound City, and 
thus to avoid the very crooked, narrow, and dangerous channel among the 
rocks along the Kentucky shore. 

The lower end of the old channel had been closed by a dike built out from 
the Kentucky shore in 1893-94, and the dredging was for the purpose of re- 
moving the obstructing bar of gravel and cemented gravel lying in line of 
the new channel. The cemented portion of the bar was so hard that a great 
portion of it could be dredged only after the surface had been broken by 
blasting. This necessitated first the removal of the overlying softer material 
by the dredges, then blasting with dynamite, and then removal of the broken ma- 
terial, and owing to the refractory nature of the bar it was in some places 
necessary to blast and scrape off the bar two or three times before reaching 
grade — 6 feet below low water. Owing to the location only 6 miles above 
the mouth of the Ohio the bar was often submerged by high stages of the 
Mississippi River, even when the Ohio was low, making it possible to dredge 
only at irregular intervals, with resulting loss of time and slow progress. 

Most of the dredging was devoted to cutting through the cemented gravel 
bar, where for a distance of about 1,200 feet a channel was made to 6 feet 
below low water, 260 feet wide, with an additional width of 30 feet for all but 
100 feet of this length. 

The area dredged has a total length of about 5,000 feet, and the low-water 
channel has been established on this line. The channel fills with light sand 
during high water, but has so far as reported always cut out during the lower 
stages of river, and there appears to be no doubt that after completion of the 
dikes now under contract the river current will keep the new channel clear. 

Dredging for the purpose of affording temporary relief to low-water navi- 
gation. — During the low-water season of 1899 the hired plant belonging to 
\Vm. A. Kirk was sent over the lower river to cut channels through the ob- 
structing bars, which usually consisted of light sand and thus afford temporary 
relief to navigation. 

Shallow cuts, generally 3 feet below low water, were made through the 
crests of the bars, on the line of the low-water channel, and the material 
was usually thrown into bank on one side in such manner as to direct the 
current through the cut. 

Ofllcers of the small packets able to run on the low stage of river reported 
that the improvement was of considerable benefit, and that although most of 
the cuts were nearly filled up by the first rise, some of them -afforded relief 
even during the following season. 

The points thus improved below Evansville, Ind., were as follows: 

Henderson Bend, 799.5 miles below Pittsburg. One cut 35 by 1,100 feet, 8 
feet below low water was made in sand reef through crossing to Indiana shore 
and the dredged material banked on left of channel. 

Excavation: September 28 to October 3, 1899. 3,125 cubic yards. 

Mississippi Bend, 827.5 miles below Pittsburg. One cut, 35 by 480 feet, 3 
feet below low water, was made through sand reef at upper end of bend, 
the dredged material consisting of soft sand, being thrown into bank on left 
of channel. 

Excavation: October 3 to 6, 1899, 960 cubic yards. 

Raleigh bar, 843.5 miles below Pittsburg. One cut, 35 by 950 feet, 3 feet 
below low water, was made through soft sand; the dredged material being 
thrown into bank iu crossing to Kentucky shore at foot. 



BsHimfif^nr Ortoher a to H, iSm, 2»&H0 mhU' yards. 

Shatcnei;iown bar, M15.5 ujli^s below Pittsburg. One cut, 35 feet wide by 
1,080 feet, 3 fet*t beUiw J^nv water wnfi made tkroni^b tlie sand reef to tli« 
crogaJng to tjie Illinois shore; tJie dred|;,"ed material belog thrown listo bank lyn 
left of the chaniieL 

Mxeavation: October 8 to 11. 1809, 2,240 cubic yards. 

Greens Mr, 853 and 854-S miles below Plttybunc. One cut 35 by 400 feet 
was made at the upper crossing and another cut 35 by fiSO feet wa» made nt 
the lower crossing, botli cutsi being 3 feet below low water; the di^dgipd 
material In both eases being lmnke<l on the downstream »ide of the civaunel, 

E^a^2vtlfion: October 12 to 14. 181»0, 2.480 cubic yivrds. 

Weston, /lVm SG4 miles below Pittsburg. A cut, 30 feet by 200 feet, was nm 
through the bar at the landing. 

Ej^mvatmn: November 15 to 10, 18JH>, mud and loose rock, 240 cubic ynrds. 

The United States plant removed the remainder of the bar opposite the land- 
ing, and also dredged a channel through the bar along the Keutueky ihor% 
TO feet to 150 feet wide and 2,&00 feet along, 5 feet below low water. Jj 

EitGavation: August 21 to September 21^ 1901 — M 






Mnd and loose sock- 
Gravel, etc — 

Looae rock , ^^. 

Logs and snags^.^ 



.^ ___ciiliic yardfi^- 7,210 

„._.-_ .___- . -do 28, 324 

*_, do, 2, 070 
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NuuaKR 2. 

EABB Iir TBK OHIO at V SCR BELOW JiJOUTH OF GHeiGir BTVES. 

{FtepMte^ bj Mr. R. R. JoDea. RMlstimt engineer, under the direction of LletiC^ 
Wliliaid T, Roraell, Coru* of Ba^Djeerip U, S, Army.) 

LUt of tocaliHta, 




1, Green River Towbe^d* 

2, Eviiusvllle, rod, 
S* Henderson Island, 
4, Straight Island, 
G, ^llm Island. 
0. Upper H!s:hland rocks. 

7, Lower Highland rocks, 

8. Wabash Islund. 
fi* Raleigh bar, 

10, Browns Island, 

IJ, Ear above Shawneetown, TIL 

12. Rock Bar at Sbawneetown, III, 

13. Bowlesville bar, 

14. l']>per crossing, Cincinnati bar, 

15. Lower crossing, Cincinuuti bar. 

The channels past a number of Islands have not been described l>ecaii8e tlM7 
are usually good or at least much better than those included in the first Uflt 
Among the localities those purposely omitted are: 



16. Caseyvllle, Tradewatef, ete, 

17, Walkers bnr, 

IS, Hurricane Island* 
UK Pryors Island. 

20, Kisters Islands. 

21, C\>wpers bar, 

22, Dog Island, 

23, Cumber land Island* 

24, Cottonwood bar. 
2rt. Ten i> esse© Island, 

26, Little Chain, 

27, IIHlermans, 

28, Grand CUaJn. 
20, Mound City. 



• 



1. Green River Island. 

2. Dutch Bend. 

3. Henderson Towhead. 

4. Cypress Bend. 

5. Diamond Island. 

6. Walnut Bend. 

7. Mississippi bar. 

8. Saline bar. 



9. Cave in Rock Island. 

10. Irish Jimmys bar. 

11. Grand Pierre bar. 

12. Randolph Island. 

13. Stewarts Island. 

14. Indiana bar. 

15. Bar below Paducah. 
10. Belgrade bar. 



CHABACTEB OF BARS. 



Green River Towhead, 111 miles below Pittsburg. A flat ledge of slate VMiE 
is said to extend from towhead to the Kentucky shore. The channel, whldll li* 
narrow, but ordinarily of sufficient depth, follows along the Kentacky fldMI^' 
While the ledge referred to does not at present interfere with navlgatioii^ |t%. 
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may hare to be reckoned with In connection with improvement of channel 
lower down, i. e., near EJvansville. 

Near EvansvUle, Ind„ 781-783 miles below Pittsburg. The bar at this point 
is composed mostly of shifting sand. During the thirty years preceding 1872 
the bar had moved downstream a considerable distance and assumed a position 
which threatened the existence of the public landing at Evansville. To prevent 
further encroachment and to cut off a portion of the bar nearest the city the 
construction of a training dike was begun in the season of 1872 and extended in 
that year from the Kentucky shore for a distance of 400 feet. This work was 
completed in 1879, with a total length of 2,600 feet The training dike already 
alluded to had the effect of improving the channel opposite thereto, but did not 
greatly benefit the public landing, as the water fell away toward the Kentucky 
shore as soon as the end of the dike had been passed. To remedy this condition 
a spur dike was proposed (1892) at a point opposite the public landing at Evans- 
ville, to project about 1,200 feet from the Kentucky shore and thereby reduce 
the low-water width of the river to about 950 feet. The plan for improvement 
just alluded to was modified in 1895 so as to include six spur dikes. A project 
for these dikes was approved in August, 1896, and contract for their construc- 
tion was approved January 9, 1897. The dikes vary in length from 180 to 1,500 
feet and are carried up to a height of 4 feet above low water ; five project from 
the Kentucky shore and one from the Indiana shore. This work was completed 
about September 15, 1897, and has resulted in a substantial improvement in 
the condition of the channel opposite the public landing at Evansville; com- 
plaint has been made that navigation at the upper end of the channel affected 
by the dikes is sometimes obstructed by shifting sand and gravel. The project 
of Lieut. Col. Amos Stickney contemplated a certain amount of dredging in 
the channel affected by the dikes just alluded to; no dredging, however, has 
yet been done. 

Henderson Island^ 798 miles below Pittsburg. The earliest records accessible 
(1808-1817) call this island *' Red Bank Island No. 77," and describe the chan- 
nel as keeping close to the island in order to avoid a sandbar on the right 
(Indiana) shore of the river. The map of reconnaissance by Captain Young 
and Captain Poussin and Lieutenant Tuttle (1821) shows a depth of 2i 
feet near the lower end of channel lying between the island and high sand- 
bar on Indiana shore. The report of Maj. S. H. Long (1826) is printed as 
House Document 145 in State Par)er8, Nineteenth Congress, first session. There 
are elaborate marginal notes on drawings forwarded by him to the Department 
at Washington. There are 6 sheets of such drawings or sketches, 5 of which 
describe the condition of the river and progress of the work, the sixth draw- 
ing being a reference sheet with magnetic bearings to various points on the 
island, the sandbars, and the proposed dike. " Sketch No. 1 " bears the legend, 
"A sketch of the river exhibiting the form and condition of the sandbar just 
below Henderson at the commencement of the work In 1824." These maps are 
valuable as containing the earliest official reports of results in connection with 
the imi)rovement of the Ohio River. Major Long's report Indicates a depth of 
about 18 Inches at a stage approximating low water. The dike constructed by 
Major Long extended obliquely downstream from a dry bar lying along the 
Indiana shore, but did not connect directly with the shore proper. The work 
above described effected, as believed by Major Long, some Improvement In the 
channel opposite Henderson Island, but a survey made In 1872 disclosed the 
fact that there was still but 2 feet least depth In the channel opposite the 
Island. A project submitted by Colonel Merrill, April 19, 1873, contemplated 
the repair and lengthening of the dike built by Major I/>ng In 1825. During 
the progress of this work it became evident that it would be necessary to close 
the back channel between Henderson Island and the Kentucky shore; both dike 
and dam were ultimately completed, the former In 1875 with a total length of 
1,900 feet, and the latter In 1874 with a length of 620 feet. Piles, brush, and 
stone were used In their construction. The channel opposite the dike had deep- 
ened to 4 feet (minimum) by 1876, but a bar had already begun to form below 
the foot of the island. A curious change in river bed resulting from this Im- 
provement was the gravel which had been carried over the top of the dike 
and deposited below the dike in places where deep water existed prior to the 
beginning of the work. A survey made In 1884 showed a minimum depth of 2 
feet opposite the island. A survey made in 1902 showed 1.6 feet opposite the 
island and 1^ feet at a point 1 mile below foot of Island. These surveys show 
a gravel bottom along the Indiana shore above the island, a gravel bar at 
head of island, and a sand bottom in channel extending past the island to a 






point 1 mile below. It will be noted that the records of channel at Hender 
tslflnci extend over a r^^^rlod ot more than eighty years and tliat no material 
Increase of depth h*is been gained durtnic that time. The records go to show 
that the Btjrfiiee ehiirueter of the bar or hara at Henderson Island has not 
greatly ehai ged since the earliest surveys and that the hare are composed 
Shifting sand and gravel. 

Btraiffht Inland, 816,6 miles below Pittsburg, The channel past this tela 

had a niinimum deptb of 2} feet in 1821, as shown on the map made to thxt 
year. No records subsequent to 1821 can be found in the United States en gineit 
office at Cincinnati, Ohio* except the maps of the Roberts survey, which give a 
ImLnEmum deptb of 2 feet 9 Inches. There is nothing to Indicate the precise 
nature of the channel bottom, but In the absence of any Infornaation to the 
contrary tt may be assumed that ttie barii at straight Islatid are composed of 
Kand with i>erhaps some tine gravel at low stages of the river* 

Slim Island, 820.5 miles below Pittsbari?. This island is merely noted by 
Cramer (1S0S-1S17), and by Roberts In bla report (1867) Is alluded to hi 
connection with iedges of rock wbich make out from the Indiana shores hefla- 
nlniu: at a point 2 miles above and extending to the island. The maps of the 
Roberts survey give minimum depth at SUni iBiand as follows: At head ef 
Island 3 feet and 3 Inches, at foot 3 feet- The records of the "Dnlted Stat€8 
engineer oifice at Cincinnati also contain surveys of Slim Island made la 18S4 
and 1904, Both show a minimum deptb of more than 6 feet, but the cbaaoel 
where such depth is found Is in places very narrow. In the present state of 
low-water navigation on the lower Ohio the chanael at and above Slim Island 
is much hotter than at many other points, b»it as remarked In a similar case 
In connection wltii Green River Towhead, the presence of the rocky formatloa 
above the island may be felt hi the event that the river channel at other nenr 
localities* is deepened or otherwise cbangevl. The surface Indications of river 
betl past Slim Ifilnnd are gravel at head of island and sand near the foot 
The channel at foot is crooked^ hut not often very troublesome. 

Upper High) and {or Louimtina) rocks, 831 miles below Pittsburg, The earUer 
river guides mention tliese rocks In connection with Willow Island as follows: 
"And as you turn the left-band point of the Mississippi Bend, a ledge of rock* 
api»ears near the right shore, from which there Is no danger by keeping near 
the left shore and pretty close round the point" The reconnolssanee of 18^ 
Indicates what may have been intended for the Upper Highland rocks, but does 
not mention them by name. The Western Pilot describes the rocks as exteadisg 
out from the right shore as well as another reef on the left, to be later described. 
The Roberts survey shows the reef extending from the Indiana shore for about 
two-fifths of the width of the river. There is, however, a good depth of water, 
viz, 10 to 16 feet. There is nothing to show whether or not the rocky reef 
extends in a submerged condition across the channel. It should, howey^» be 
considered in connection with any project for Improvement 

Lower Highland rocks, 834 miles below Pittsburg. The earliest records aeeee- 
sible mention the rocks in connection with Willow Island, and state that tlie^ 
^*are not seen except in very low water, when the channel is near tbe rii^t 
shore." The bar is shown on the map of reconnoissance made In 1821 with a 
depth in channel of 3 feet. The river guide of 1849 also describes the re^ 
stating that it extends to the middle of the river; in this it agrees with the 
reconnoissance already noted. Mr. Milnor Roberts notes the rocks in bodi 
report and map of his survey, stating, in the former that the channel at foot of 
bar is changeable. The map of Roberts survey shows a depth of about 14} 
feet, with a velocity of 5.7 feet per second. The remarks made in connection 
with the upper rocks as to character of river bed and possible bearing ou f^itora 
improvements apply equally to this lower reef. 

Wahaah Island, 838 miles below Pittsburg. The earlier records merely lte» 
scribe the channel as lying on the right and mention no special diflaculties fur 
the navigator. No soundings are given on the map of the reconnaissance ef 
1821 and there is nothing to indicate any special difficulty In the channd «t 
that time. In a report made by Capt R. E. Lee, to Col. Joseph G. Totten, CtMt ' 
Engineer, dated November 20, 1839, after reciting certain localities on Mie 
lower Ohio where improvements had been made, continues: "There are other 
points on the river that much need improvements, among the worst of ^^kh 
are Flint Island bar, Wabash Island bar, Albany bar, etc. The completiQIl 
of the system tliat has been adopted and the removal of the logs, etc., from tht 
bed of the river, would insure to the navigation of the Ohio a depth of 3} i^ 
at low water." The Western Pilot of 1849 describes no difficult places In^ 
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channel at Wabash Island. The map of Roberts survey shows a good depth of 
water past the island, the minimum being 5 feet and 5 inches. At the present 
time the crossing oeic w foot of island is croolted and sometimes causes boats 
considerable trouble The surface indications of the channel bottom are for 
sand. 

Raleigh bar, 843 miles below Pittsburg. This locality Is not mentioned in 
the earlier river guides nor are any soundings given on the map of the recon- 
naissance of 1821. The map of Roberts survey shows a depth of from 7 to 8 
feet. The chann<»l In recent years crosses from the tow-head to a point about 
845.7 miles below Pittsburg and in so doing passes over a hard reef of sand 
and gravel. This is not often a sticlcing point. 

Browns Island, 845 miles below Pittsburg. In 1809 the channel lay close to 
the left (Kentucky) shore and presented no special difficulties. The recon- 
naissance of 1821 gives no soundings but shows a wide sand bar extending out 
into the channel from the island. The Pilot of 1840 mentions no bad place at 
Browns Island nor does the report of Roberts survey. The maps of Roberts 
survey give a minimum depth of 5 feet. The bar has in recent years occasion- 
ally made trouble for the low-water packets. The surface indications point 
to a sand bottom. 

Bar above Shaicncetown, III., 846.5 miles below Pittsburg. This bar is not 
mentioned In the Navigator of 1800, nor in the Western Pilot of 1840. The 
reconnaissance of 1S21 does not indicate the bar In any way. The report of 
the Roberts survey describes the bar as one of the worst places on the lower 
Ohio, with a "sandy shoal and changeable channel." Prior to 1S67 the 
channel was to the right of the bar, i. e., it followed the Illinois shore with a 
minimum depth of 1 foot 9 Inches, but about 1867 it changed to the left of the 
bar. Mr. Roberts proposed a dam 3,500 feet in length extending from the 
Illinois shore, to confine the water to the Kentucky channel. The map of 
Roberts survey Indicates three channels and old river men state that at dif- 
ferent times each of these channels has been in use. A map of survey made in 
1872 Indicates the middle channel as the one then in use; about 1003 the clian- 
nel followed Its original course next to the Illinois shore. An estimate (1885) 
of the cost of constructing two dikes (extending from the Illinois shore) at 
Shawneetown bar was $156,016. There is nothing to indicate that any works 
for the improvement of the river channel at Shawneetown bar have ever been 
constructed. The channel bottom is composed of sand and often proves very 
troublesome, especially to ascending tows of empty coal barges. 

Rock bar at Shawneetoicn, IlL. 848 miles below Pittsburg. A short distance 
below the public landing at Shawneetown a high ledge of rock makes out for a 
considerable distance into the channel of the river from the Illinois shore. It is 
not mentioned by the Navigator of 1800 nor the Western Pilot of 1840. The 
reconnaissance of 1821 shows the outline of the bar or ledge without soundings 
or other description. The report of Roberts's survey and the map of same 
describes the bar and several surveys made in connection with the levee at 
Shawneetown show the location of the ledge in question. The ledge inclndes 
sandstone, coal, a bastard marble, and a slaty formation; it is exposed only at 
low stages of the river and does not materially affect through naviffatiou as 
boats both ascending and descending can easily pass above and outside of the 
bar. 

Bowlesville bar {sometimes called Shawneetown bend), 850 miles below 
Pittsburg. This bar is not specifically described either in the Navigator of 1800 
nor the Western Pilot of 1840; the course of the channel is, however, indicated 
on the map of reconnaissance made in 1821. The report of Roberts's survey and 
the maps of same describe the locality under the head of " Shawneetown Rend." 
The channel lies along the Illinois shore and is sometimes rather shallow but not 
particularly troublesome. The bottom is composed of gravel. Least depth 
shown on map of Roberts's survey 7 feet and 5 inches, but there is reason to 
believe that the minimum depth at times is much loss. 

Upper crossing just above Cincinnati towhead, 853 miles below Pittsburg. 
(Sometimes described as Greens upper crossing.) There is no mention of this 
bar In the Navigator of 3800 and the course of channel laid down on the map of 
reconnaissance of 1821 differs widely from surveys subsequent thereto. The 
Western Pilot mentions the locality very briefly under the caption "Cincinnati 
Bar," in so doing alluding to. the middle bar described by Roberts. The report 
of Roberts's survey gives a description under the head of Cincinnati bar and 
towhead, ending with the note, " Will need improvement eventually." The map 
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of Robots msrmy Indfeates a least depth of 2 fM and 6 'invhr's. Tlif* bur Kvm 
which the croflBtng makee la compofled of shifting sand^ Tim ero^^i^luK cuti 
across to the Keotacky shore rather squarely, but the loculltj does not mv^m 
to havejieen particniarly troublesome in recent years. 

Lower eroBdng opposite Cincinnati towhead about 854 ivifl^^ hiM^w inrtiibiii 
(Skmietimes called GfreeiM Jmoer ero$9ing or Bedford Point) Th»* el:inntuO. nfttfij 
pnsslnff pretty close to Cincinnati towhead* crosses bade t^m^an! tbo nittliUt 
the rlTer. 

The remarks made in connection with the npper crossing apply In geni^rsl 
this lower one; the bottopi is composed of shifting sand* but tlie channel has i 
greater minimnm depth, tIs, 4 feet 

CoBeyvUle. Ky.^ 800iS miles below Pittri>nrg; Trmdoioatpr Ixiffnd, mz niliei 
below Pittril>nrg; Tradewater fHir down to 804JS miles below ritt^1>nri£. Tbn 
Navigator indicates the channel as lying rather to.the IlUiKif^ Mtw nr thf^ mjti 
of the river, bat states in the text that in low water it foTUma " pretty clcine 
the left bank, between it and the bar,** adding ''TKiis bcint: & lUnmrnm m 
conqiicuoos bar, it is a little strange how it escaped noti^^e In fho prMi 
editions of the Nayigator."* The map of reconnaissance mnUe in 1821 fihxvm 
bar along the Illinois shore extending from ^Battery Rock " (ne^irij rymmWt 
OaseyvUle) to a point opposite the foot of Tradewater Islan<i, Cn pt. H. E. \jp¥'t 
report of 1889 omits mention of either Caseyrille or Trailew^iter bars, but r] 
Western Pilot of 1840 mentions both locaUtieB. The rerfirt of Mr. W\\ 
Roberts gives the trend of the channel but does not otb^rwif^o f^iie^cinmii 
dcHwrlbe the locality. The map of Roberts survey ahows two dm nnem piitui 
over or aronnd *' Battery Rode towhend,** of these the nanni one lies nenrtl 
Kentacky shores the other being marked '* channel cnts tfm^imU oeeasionftllr^ 
The least depth shown mt this map is 2 f^et and 4 inches opfM^^ite tbe u|)i>cr ^_ 
of Battery Rock towhead and 4 feet on a Fqnare croaslng opposite the mwn of 
CaseyviUe; opposite Tradewater Island the l^Hifit depth 1b ^Uen as 2 f^t sud 
6 inches. The channel line is marked as ". 'lifting chttTitiei, f^nndy U*um, 
changeable sands."* The channel at the lower end nsimily piissf^* bmv.ru 
Tradewater Idand and the Illinois shore but within the pn^^t ten yeai^ tlK^ u-fi 
water it very low stages has at times been fonnd between thp i^rniid find n^ 
KentncA^ shore. The first work of permanent improvement at Ca^yvilk «ai 
the dike completed In 1800. It Is a curved training cllke wlilf*ti px tends frm 
the Illinois shore near Battery Rock for a length of 8,4(K> ff*Pt. The clmunri 
opiwslte Tradewater Islnnd continued to be so troublesome that It was pro(K«eiJ 
to construct a spur dike from the Illionls shore. This dike wa« romplifred in 
1R04, with a total lenjrth of 1,870 feet. Notwithstanding the sccnirinp effect of 
the dikes built In ISOO and 1894 near CaseyviUe and niontli of Tradewftt^ 
River, aided by dredprinR, the condition of the river was still so bad In tbp 
years 1800 and 1000 that additional work was considered rtf^>i>s>5tnry, A thjrf 
dike some distance below the mouth of Tradewater River wns be^un lii ISOO 
and completed in 1001. This third dike is a spur dike extending like the othm 
from the Illinois shore and has a total length of about 1,4(K> feet. As a rvm^ 
of the construction of the three dikes above described, the chnrjtii^i has b^ 
somewhat deepened and materially straightened. A close examination cif laupt 
and records relating to the channel at CaseyviUe and Tradewater bar Indicate 
that the bar is movinir downstr-eam and that other snpplenit-TJtJiry works will be 
required before any radical improvement is obtained. Except at points near 
the Kentucky shore just above Tradewater Island and Just aliove tlie townfi* 
Weston, Ky., the river bed is composed of shifting sand. 

Walkers hnr, 870 miles below Pittsburg. This bar is mentioned In th^ NatI- 
gator of 1800 under the head of Hurricane bar as "a high, b*-^\d, and diffleoH 
bar to get around." It is not mentioned in Western Pilot of 1S40, bnt }« sibmrt 
by name on the map of the reconnaissance of 1821, with a very abrupt zi^ 
Ing on which there is a minimum depth of 3 feet. Mr. Milnor Knherts d^scrlW 
the bar in his report and the map of his survey shows a miuimum deptfc ^ 
1 foot and 7 inches at the foot of the crossing. Here the cbminel run*? pi*«? 
close to the Kentucky shore. The map indicates the prespiwe of bowlders id3 
ir regular rock ledges along the Illinois shore from Caveln rock to Half Mo«> 
bar 3 miles lower down. By 1805 this Half Moon bar had Bcoured away Tb§ 
bar at Walkers has in recent years moved down stream. It Is a sliillt^i 
crooked, and changeable piece of river, and will probably ultimately regaW 
Improvement. 

Hurricane Island, 873.5 miles below Pittsburg. The Navigator of 1809 df 
scribes the island as follows : " Though you pass the Island on the left ^4* 
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the Kentucky chute, with a minimum depth of less than 2 feet near head and 
11 feet on either side of the tow-head below Island. The old dam was repaired 
in 1872, 1873, and 1874, but the low-water season of 1876 demonstrated the fact 
that the construction of the dam was a radical error and authority was granted 
to open a gap. This was done in November, 1876. The surface indications of 
channel bottom point to sand. 

Cottonwood bar, 912.5 miles below Pittsburg. This bar is described, but not by 
name, in the Navigator of 1821. The channel then led pretty close to the left 
bank. The description of the bar in the Western Pilot of 1849 indicates the pres- 
ence of several crossings. On the map of reconnaissance of 1821 the minimum 
depth on crossing at foot of bar is given as 3 feet. The report of Mr. Milnor 
Roberts gives scant mention of the bar. His map shows a minimum depth in 
channel of 4 feet at head of bar and 8 feet at foot. During the low-water season 
of 1895 Cottonwood bar caused as much trouble as any place on the river. There 
were at that time three crossings of the bar of which the one at foot contained 
the least water. The channel is generally wide, flat, shallow, and very change- 
able ; the bottom is composed of sand. 

Tennessee Island, 918-920 miles below Pittsburg. This locality is described 
in the Navigator under the heads of "Tennessee or Cherokee river (upper 
mouth) and Tennessee Island." There were then two islands immediately be- 
low the upper mouth of. the Tennessee; the upper island was small,' hardly more 
than a towhead, so that there were, in fact, three mouths of the river, but one 
so small that it was seldom used. On the Illinois side of the Ohio River at this 
point there was a little bay sometimes used as an ice harbor and described as 
follows : " Opposite the upper mouth of Tennessee and on the right bank of the 
Ohio is a neck occasioned by a slip of the bank, called Dickeys Elbow, from the 
circumstance of a boat getting into it in time to be saved from the driving ice 
In February, 1811, when the four or five other boats were stove at that place." 
The main channel, according to the same authority, in 1821 lay about one-third 
of the river from the lower point of the island. The map of reconnaissance 
made in 1821 shows two islands in the mouth of the Tennessee with a small tow- 
head lying between them, while a large sand bar extended on the Ohio River 
side past all three; the minimum depth is given as 3^ feet on the upper crossing. 
The text of Roberts's report barely mentions Tennessee Island, but the map of 
his survey shows the island with a channel on either side ; of these the one be- 
tween the Island and Kentucky shore had from 8 to 14 feet except at head, where 
the depth was only 5 feet. The main channel, lying about the middle of the river, 
shows a least depth of 13 feet. A third channel branched from the one last 
described and crossing from near head of island ran close to Illinois shore be- 
tween it and a large bar; the minimum depth in the last named was 3 feet 
About the year 1884 the Ohio River threatened to cut through Livingstone Point, 
a neck of land extending for some distance between the mouth of the Tennessee 
and the Ohio River, making, in connection with Tennessee River, an ice harbor 
tor the city of Paducah, Ky. An examination was made and the report thereon 
expressed the opinion that " the interests of commerce are in no way interfered 
with by this erosion." A second examination made in ISUO resulted in a report 
favorable to the protection of Livingstone Point at an estimated cost of $194,040, 
and in the following year an allotment was made for the work in question from 
the appropriation for improving the Tennessee River. The channel bottom past 
Tennessee Island is composed, so far as known, of sand and gravel. 

Little chain, 932 miles below Pittsburg. The Navigator (edition 1821) 
alludes to this locality as follows : " Little chain of rocks — channel is near 
the middle of the river;" no special difficulties are alluded to. The Western 
Pilot mentions Little chain under the head of Fort Massac. It speaks of a 
submerged rock and large rocks along the right shore near the water's edge. 
The map of reconnaissance shows Little chain with rocks lying in the river 
along both sides of the channel. The report of Mr. Milnor Roberts states that 
the channel here *' crosses from the Kentucky to the Illinois shore between two 
large gravel and sand bars. After crossing in here there are rough, ugly rocks 
on both sides of the channel." The map of Roberts's survey indicates a mini- 
mum of about 5 feet near the upi)er end of the crossing. A survey of the 
locality made In 1874 indicates several large rocks lying to the left of the chan- 
nel. Of these, the ** Upper Center rock " and " Middle rock " were the most 
prominent, standing as they did from 2 to 3 feet above the surrounding bottom. 
A survey made in 1884 shows scant 4 feet on the crossing just before it joins 
the channel along Illinois shore. To the left of the channel lie two large bars 
Inscribed " Smooth and hard cement gravel bar." The minimimi depth 
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through the channel Is scant 4 feet. The reef called Upper Center Rock, as well 
as some ontlying rocks, was removed in LSSO. In 38S2 the officer in charge of 
district considered that no further work was neede<l at Little chain, but in 
1888 there were some rocks and C€»mented jri avel in the middle of the river that 
riHinired rjemoval. A survey made in 1902 showed a miuimnm depth on the 
crossing of 1.9 feet; the bottom at this point was gravel. Below the crossing 
thi^ro was then a practicable channel with a depth of nearly G feet. 

UiUcrmanSy 930 miles below Pittsburg. This locality is not described In the 
earliest records, bvA is shown on the map of Itoberts's survey as ** Hillerman." 
These rocks in 1S.S,S were considered dangerous and nHjuirinc: removal. One 
of the United States dredges was injured on these rocks in 18S4. In 1901 the 
rocks were found to be "blocks of cemented gravel, forming a reef, which ex- 
tends diagonally uijstream from the lower end of the landing;" most of these 
rocks or blocks of cement gravel were removed, but a few submerged ones 
and also a few along the shore could not be reached by the dredges at that 
time. From the fact that the obstructions alluded to have not been frequently 
mentioneil it is not unlikely that they are souietimes covered l)y shifting sand. 

Grand Chain, 942.5 to 948 miles below Pittsl)urg. This locality is mentioned 
in the Navigator, with the directions to run the channel ** one-third of the 
breadth of the river from the left shore until you are r.ast the last rocks in the 
middle of the river, then bear over toward the right shore to avoid a sand bar.* 
The map of reconnaissance made in 1821 shows the channel lying in the middle 
third of the river with rocks singly and In clusters scattered along to the right 
of cliaimel. The minimum depth at head of chain is given as 3 feet. The 
Western Pilot dc^scrlbes the locality under the caption " Wilkinsonvllle," with 
directions for running channel which agree pretty closely with those given in 
the Navigator. The report of Mr. Milnor Roberts describes the channel ai 
crossing to within a (piarter of a mile of the Illinois shore and foll<»wIng at 
about that distance from the shore to the foot of chain. He further aiys that 
the channel below Wilkins<nis becomes filled up with sand until it is extremely 
shoal. The ma]) of Roberts survey gives a minimum depth of 2 feet on cross- 
ing at head of chain, 2 feet oi>posite Jacksons rock, and from 2\ to 4 feet lower 
down. A survey made in 1872 shows many large rocks scattered along to the 
right of channel, with the channel bottom generally fine gravel and sand. A 
survey made in ISTI gives n nii'iinnini doi>t!i of about 3 f(vt on cr()ssing at hen<I 
of (.-hain; lower down tlio dopllis in cliannd vary from Wh to more than (> f«H?t. 
It was liojuMl tlmt t]:(» clianiuM at Grnn<l rimin mlLrlit W improved so as to L'ive 
a depth of (> fei't, hut a survey made in 1^S7, after the construction of two 
of the dikes, sliowed a mininnim depth of h'ss than 4 fe(»t in the channel near 
ri)li(.'r Dike. Tliree dikt's were ultimately oonstructtNl at (irand Chain extend- 
in;: from the Illinois shore. The lower dike was completed In 1S83, the upi)er 
in l^s4. jin<l the middle dike in 1^02. Grand Cl.ain had been a very dangerous 
kx'Mlity dui-inL' the early days t)f navigation on th(^ Ohio. A number of rocks 
were rmioNrd hy (\ii>t:nn Slii'eve as early as Isi!!) and IS.'IO. Between 1S70 
und 1^'^7 the chistors of rocks known as (Jrenadior, Arkansas, and Jackson rock 
w<'re pretty thoron^'hiy ei-adi'-ated. A fnrther improvement of channel at head 
nf <;i'and Chai'i was iMn|.nstd in 1*MK'; hy the constrnetion of two spur dikes 
eMriidin^ from the Illinois shore and one short low dam closing channel 
hr'\v»'un l)ar and I\<'nti:(ky slmrt'. 'I'liis im|>r()venient it was believed would 
ht'p the cliainie! heiween OiideMs Landini; and the (Miain. For lack of funds 
this work has ne\er Iummi carrieil oi.it. 'lUie material to W encountered in future 
radi .'.l inipr<»\rment at iliis locality will be saiid, gravel, both loose and 
Cen.'-nied. and Io<.se <»r (h»(a<-h.ed r<'.-k. 

M'.'iii'! cilu. I'.-.^ miles l)c!(.w rittslmrg. The Naviirator descril^es the channel 
at tliis incaliiy as lyinL' JM'tw.'cii Cache Island and tlie bar on right shore 
whM-!i is n<»w !cno\v:i :is :i.Mii;d <'i\v t«\vl »';id. Sonwiimes a narrow channel 
bciN-. ccn lo\vli<-ad and Illinois shon^ was ns( d by k»^el lioats. The Western 
pi',. 1 stales that the cpaii lel "irMrs In to tlie riudit shore a little below the 
l.;n- al a Imiivc on a 'iMlc n-o'i: d." The n-port of Mr. Milnor Roberts describes 
the clian;.el as cn-ssinL' in to Mound City at lower end of Cache Island. The 
iii;i; - oi" !:.>!, («iN sur\cy imPate i he ma:i cliaiind cro-slnic gradually from the 
U'idille <.;' ri\er nearly oj.posilc tlie foo? of Monnd City towliead to a point a 
lilt'c alcove llie Cnitcd States !ia\y-yard, wia-i'e in Ix'.s a lleet of inaiclads was 
lyiiiL' np. The miiiininm depth 'n tlie c!:annel was alM)nf 4 feet. Roberts map 
jiN.i sl.i.ws anoii-rr .-liMnii.-' to the <'ast of the one jnst described, siieaking of 
'r as " ().-r;isi..'::;Hy the b.<t cli.iM M'l at low water." The dej'ths sho>\-n are 
fr'-n. 4- lu 5 fceu Tl.o M<Mi..d City bar is .-huwn as a sand bar extending 
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from a point little above the navy-yard to Cache River. There Is no record 
of any surveys at Mound City between the time of the Roberts survey and 
1887; a survey made in the latter year gives a depth on a practicable channel 
at crossing about 900 feet above the furniture factory of only 2^ feet. Tho map 
shows the presence of a great deal of so-called rock extending across the 
channel at its upper end. A note on the map states that the borings were made 
in 1892; it further states: "The rocl? noted on the map is believed to be the 
same as that found at other points in the vicinity and is composed of pebbles 
cemented together by iron oxide and varies in hardness, some parts of the 
ledge being soft enough for removal by dredging, while other parts require 
blasting. This rock, so-called, usually occurs In strata varying from 6 inches 
to 3 feet In thickness and overlays softer material." 

A contract for the construction of the two dikes was approved June 30, 
1893. The work had not been completed by the end of fiscal year 1895, but 
the action of the dikes in connection with dredging near the head of channel 
had by that time been " very beneficial." The length of channel through the 
upper bar was described In 1899 as about 4,500 feet, divided up as follows: 
"1,600 feet In gravel, 1,100 feet In cement gravel, 1,000 feet gravel, and finally 
750, which has been explored only a short distance, but of which the upper 
end proves to be extremely hard." Contracts made for the construction of 
dikes at Mound City with Frederick Hartweg 1893 and James Short 1900 having 
been terminated or annulled a new contract with some modifications of the 
original conditions of construction was entered Into with Oscar P. Barrett and 
approved June 23, 1905. A considerable amount of work was done under this 
contract during the season of 1905, but owing to continued high water during 
the seasons of 1905 and 1906 the dikes have not been completed. The dredging 
done In connection with the channel near the dikes at Mound City Is described 
In another report specially devoted to dredging. No complete survey of Mound 
City has been made since the resumption of work on dikes In 1905, but a 
survey made in December, 1902, shows the channel in that year as still both 
narrow and tortuous. In 1902 a considerable deposit of sand was observed 
in the dredged channel. It Is probable that much of this sand scours out 
during low-water stages of the river. 
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memorandum op borings made on bars in the ohio river bei.ow the mouth 

of the green river. 

[Prepared by R. R. Jones, assistant engineer, under the direction of Lieut. Col. William 

T. Rossel, Corps of Engineers, U. S. Army.] 

Slim Island, 820.6 miles below Pittsburg. Borings were made in 1904 on the 
bar and In the channel on each side of Slim Island, extending from the head 
of the Island to a point about two miles below same. These borings were car- 
ried to a depth of 10 feet below low water; no material other than sand was 
encountered. 

Caseyville and Tradewater, 860.5 to 864.5 miles below Pittsburg. Borings 
were made in 1892 from a point 4,000 feet above Tradewater River to the foot 
of Tradewater Island and extending entirely across the Ohio River, These 
borings were carried to a dopth of 10 feet below low water; no material was 
encountered other than soft shifting sand. 

Hurricane Island, 873.5 miles below Pittsburg. Borings were made In 1894 
about the head of the Island and between the Island and the Illinois shore. 
These borings were made to depths varying from 8.5 to 9.5 feet; no material 
other than sand and gravel was encountered. 

Sisters Islands, 897 miles below Pittsburg. Borings were made In 1893 on 
the bar to the right of and below Sisters Island partly on the line of the old 
channel. These borings were carried to a depth of 10 feet below low water. 
No material other than sand and gravel was encountered. 

Mound City, 958 miles below Pittsburg. Borings were mode In 1892 across 
the channel at several localitios nearly opposite the head and middle of the 
bar. These borings were carried to varying depths. The rock found was a 
cemented gravel ki strata having a thickness of from C Inches to 3 feet and lay 
at a depth of from 2 to 6 feet below low water. This so-called rock Is of vary- 
ing degrees of hardness; some can be removed by dredging alone, while other 
portions require blasting preliminary to dredging. The harder material Is 
nearer to Cache Island. 
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APPBNDnc y, 

UEUtmAXOUU AM tO HYIXBAXJUO DREDGING OH THS UlBmmOPBl BIVEB, BliMWlil' 
TBJi OHIO ARD THS UlflSODU I 



[PreDftred \xj Wn. 8. Mlteta^ ualstaiit enaliieer, nnte the dlrtetlon of Lieut Coi 
CUnton B. BMun, CorfMi of Bngliiam, u. 8. ArmyO 

The pexfomumce of only two drodgei (No9, S and 4) of the tutIous drerlg- 
ing derices operated within the past ten yean in this dlatrict fiimisties aata mt 
all ai^nropriate for a basis for ttie construction of a dredging phmt for \he hm- 
water relief of the lower reach of the Ohio River, which in general cUa meter- 
istics of banks, bed, and bar composition may be considered comparable to tlie 
Mississippi between 8t Louis and Oalra 

These two Teesels are nonpropelllng; liydranllc saction dreilge^^. with steel 
hnlls, and are idoitlcal in design, ilttings, and capacity (28-]ncb diameter ai$h 
charge of dredging pump) and each, in operation, requires tlie services of a 
small steam tender, a pile driver, a storage barge^ and two fuel bargee and, in 
addition, the occasional use of a towboat to move the whole from bnr to bar. 
None of these eactra vessels^ however, were constructed specLEilij for dredging 
service, but are drawn during the low-watev season from th^^ gen^i-ni pignt of 
the district and the necessity for all, except fuel barges and tbe use of a tom 
boat for the distribution of the latter and necessary supplies^ may be avotde 
by the construction of self-propelling dredges, although it is an oi>en quest lo 
whether the latter is the more economical plan for a district already equipti 
with such plant for the general work of channel regulation, 

Numax>us changes have been made in these dredges as tbe result of ei^ 
perlouse in their use^ but none are of such nature as would bave added to tbe 
original cost had thc^^ been embodied in the original design. Tlierofore, to tb« 
tables herein, the original cost is given as the value of a dredge of the pree^iii 
efficiency* 

The deterioration of the dredges and attendant plant, tbe current rt^im] 
and expenses, both for operation during the short dredgbag sen^n and for cut 
takhig and ovwhauling during the remainder of the year, are all ebarg^ 
against the dredging account, whether the work done was little In seasons i 
favorable river stages, or much in unfavorable seasons. 

Renewals and betterments are cbarged directly to each dredge and are ulti- 
mately absorbed by tbe deterioration charges wblcb enter into tbe account of 
dredging expenses of eacb season. Of betterments, none bave been made in the 
sense of additions to the original plant, altbougli niodifirntions bave been made, 
wbich, as bas been stated, might have been the original design. 

Tbe capacity for work is l)ased on performance during tbe present season 
since tbe increased efficiency due to changes made is marked and the cost of 
operation, maintenance, etc., tbe same as for former years. 



Table I. 

Original cost of one dredging plant 
Contract price $102, 400 

Ollice expenses, designing, etc., superintendence during construction, 
extra contract outfit, etc 9,167 

One dredge, pontoons, and pipe line complete HI, 557 

Original cost. 

2 fuel barges $7,350 

1 storage barge 3,675 

1 pile driver and outfit 4,500 

1 steam tender and outfit 6,000 

Attendant plant for one dredge 21,525 

Tbe average cost of tbe three steamers used as needed in tovrlng thAse 
dredges is about $44,300 and one steamer is capable of tending? about 5 dredges 
within a district of 175 miles, moving ttiem, distributing fuel and supplies, 
sounding, and examining bars and shoals, etc. The proportionate cost for 
each dredge unit is, therefore, about $8,800; tbe total original cost per nonpro- 
pelling dredge unit, $141,042- 
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In this connectloii it may be stated that the two self-propelling dredges now 
being added to the plant for this district will cost about $165,000 each, to 
which must be added the value of the outfit, fuel barges, and proportionate 
part of the cost of a steamer for distribution of fuel, subsistence stores, and 
supplies, which will probably add $17,000 to the above, but as the capacity of 
the new dredges will be 30 per cent greater than that of the older vessels 
their cost for the same capacity will be slightly less, and it is also expected 
that the cost for operation will be less. 

Repairs, etc., to plant. — Extensive repairs and betterments to the dredges 
proper have been made only during the first and last years of operations and 
have consisted wholly of alterations of the original designs, and although 
greatly increasing the eflflciency, have not added either machinery or plant 
The cost of these alterations for each dredge has been $4,306. The attendant 
plant and towboats have also been altered and repaired as needs for dredging 
and other service indicated. The total of all costs for these items for each 
dredge unit has been or will be absorbed proportionately into the various 
services rendered by the vessels in the depreciation charges which are entered 
each half year against the work accomplished. Depreciation for steel plant is 
taken at 3 per cent and for wooden plant at 7i per cent semiannually of the 
value at the end of the period. 



Table II. — Cost of Field Operations. 

Per 
month. 
I^bor, subsistence, fuel, during dredging season, three and three-fourths 

months (August 15 to December 5) $3,765 

Tender 160 

Barges 216 

Pile driver 139 

Small boats (flats, skiffs, yawls) 85 

Towboats 207 

Materials, field repairs, etc 39 

Deterioration $466 

Current repairs, renewals, etc 87 

Plant account (fleet) 214 

Labor and material account (engineer depot) 97 

General expense account, superintendence, etc i 56 

United States engineer office 60 

980 

Monthly expense during working season 5,501 

Monthly expense during idle season 980 

Total yearly expense, 1 nonpropelling dredge plant, four months 

dredging, eight months Idle 30, 204 

Capacity. — Each dredge as originally built operated two unllned pumps, each 
20 inches diameter of discharge, which were worn out in service and were re- 
placed in time for use during the present dredging season by a slngle-line<l 
pump of the united capacity (28 Inches diameter discharge) of those removed. 
The length of discharge i)ipe used is 300 feet to 400 feet, which has been found 
sufficient to dispose effectually of the spoil. The new pumps have been in 
operation during the current incomplete season. No capacity tests as such 
have been attempted, but the prisms of material moved on 8 bars, on all of 
which good channels have been obtained, have been carefully computed from 
the soundings and the results are shown in the following table: 

Table of work done. 
[Averages for 1-dredge plant on 4 bars.] 

Total time in commission^ hours__ 2, 355 

Total time in operation, including cleaning boilers, etc do 1,002 

Total time dredging (actual pumping sand) do 717 

Total amount of material dredged cubic yards__ 601,100 

Total amount of material dredged per hour do 825 

Total length of single cuts feot_> 60,632 

Total length of dredged channels do 12,712 

Average depth of cut do 6. V 

Average width of channel do 225 
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Tlin total thne tn comniiFSIOTi was of course boFod on tweuty-fonr liouns fvr 
du>% Imt Uie Ttmi? In operaUoti and tlredniu^ wns ilurifig tlit» uurly pnrt of iLe 
aenE«n twenty-four Lours and during; tlie Intler pnrt slxtt^en bcmrs l)*?r ctny. 

The reauJls given stiow pra^fii^uny for a tlrtnTf^e plant of tijisi c.ipaolty and 
uverai;e nmterlnl of tbis river ability to deepeu by 6 fe^^t 2| nulc-s of clianad 
22^^ ft-'ct wide in one hundred rlnys la oporntlon or forty-Pve days pnniplng. 

Increase of t^apncity for the sanie phint can nndonhletlly he ohtaln^^d by the 
list; of cutlers In the suction heati to feett constantly a hi^h ikerceafnjre of B*>!kls 
to the pump, nJtbouirh this will increase the lj:iitial cost of the plant and 
maintenance and o pern ting espenses. 

By the present method of jet agitators only 10 per i^ent of the flow at 
velocity of li fc*et per se<!ond is soluis* Thlw is probably the nverniie, th*ii Im 
ost-illatliig: hetwet^n 5 and 15 per cent. With nie^hunicnl cutters this averail 
could probably be doubled. 

The liver staiKfe throughout the preseut dret);*lnir scaj^on has foUowe<l elojujj 
tlie avf^rajce for forty ynnra and coui^apiejUly Is almost typical of the ordlnurj^ 
conditions. 

KlevtMi bars were, or threat en ed to become, obstructive and have been suo 
cef«fully dredi^ed through (4 by each of the dredges under dismission > with ex* 
celleat resulting channels* Three other hars have been under obaervatlon, but 
hare not yet become shoal, and as the end of the sefjson of open navJiratloa h 
approaching the number of obstructive bars In the ITS miles under care may be 
taken at the above figures. 



APPENDrX VI. 

MEMOS A:WOtrM AB TO HTDRATJLIO nttEDfJlNO ON ^THK MIpSISHTPPT HIVEB, FOB THE i 
BIVEB BOARD, BY LIEUT- COL, CLII^TOK B, S£AB3. 



[AclcDOwlGdEineata mnde to Cnpt. Wm, C. Litdne, Corps of Engineers. U. S, 
letarj MlH^lsslppI Itlver Commlasioa, for valuable MalfitHDM.! 
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The following data relates to the 6 beat dredjjee In use hy the MlRslsBsiJppl 
Biver Commission as to first cost, repairs and bettermeutB, operating expenses, 
delerloratlon, and results obtained. 

These dredges are the DHtn, Efmlon, and Zcta, n on propel ling, requirlnjc serv- 
Icea of a tender and pile iinker, and the lota. Kappa, and Flad^ self- propel Hafr 

Table l.—Oriifitial eost of plank 



Nniiie, 


Drodg«. 


Tender. 


HlDker. 


Totjd, 


Dultiu. _ .., . „......- .,„.,, 

Klif^JI«*D_ -. ._*- .-.,_ -^ -. 

ZBtll,.. - -,,.«_- , -.. -. 


102, mo 

100,000 
too. ISO 


|i7,a«5! 

47,Brt2 
47,8*3 


r.©4 

2,S*1 


tl75,flM 
lV2,7tf 

100,450 
194. IWO 


Koppn* ^ -. ^ — ^— 






FI«d- 






m.ooo 




" 





« • Self -propelling. 

Average cost for nonpropelling $162,726 

Average cost for self-propelling 123,227 

Average cost of %ne plant 142,976+ 

To the above first cost should be added "Alterations and betterments" as 
shown in next table and distinguished from *' Repairs and renewals," as these 
alterations were due to experience gained and could be embodied in specifica- 
tions for new plant without materially affecting the ultimate cost 
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Table 2. — Repairs, etc, to plant. 



Kame. 


Date of delivery. 


Repairs 
and re- 
newals. 


Altera- 
tions 
and bet- 
terments. 


Totals. 


Total for 

three 
years. Jan., 

1902. to 
Jan., 1905. 


Delta 


Angiisf:- 1R97 


$28,761.58 

21,381.17 

20.318.06 

13,15o.28 

7.5:«.16 

6.605.63 


$20,634.20 
1.094.3.5 
1,128.17 
8,174.19 
4,664.95 
4.737^61 


$49,395.78 
22,475.ri2 
21.446.23 
21.329.47 
12,198.11 
11,343.24 

•10,718.93 
•883.15 


$18,022.67 


Epsilon. » - 


March. 1898 

"AugusL"V9bbl~V/Jl~fJlV".""" 
July, inoi 

do 

October, 1899 

December, 1898 — ._ 


7.428.54 


Zeta 

Iota 

Kappa 

Plad 

Tenders 

pile flinlrani 


7, 3a-.. 11 

10,892.48 
12,l!i8.U 
11.343.24 











•Average of 4. 

Repairs and renewals, average of 6 $16, 202. 48 

Repairs and renewals (omit Delta), average of 5 13,798.66 

Alterations and betterments, average of 6 6, 738. 91 

Alterations and betterments (omit Delta), average of 5 3, 959. 85 

As most of the extensive alterations occurred in the earlier years of the plant 
the average of the last three years is regarded as a better guide for future 
estimates than the average of the last eight years. 

Repairs, renewals, etc., for last three years: 

Average of 6 $11, 211. 69 

Omit Delta, average of 5 . 9,849.49 

Table 3. — Cost of field operations. 



Name. 


Num- 
ber of 
seasons 
oper- 
ated 


Total cost 

field 
operations. 


Total 
hours in 
commis- 
sion. 


Total 
working 
hours. 


Average 
cost per 
month In 
commis- 
sion. 


Ctostof 
material 
used In 

field 
repairs. 


Average 

cost per 

month 

excluding 

field 
repairs. 


Delta 




$135,6.51.40 
120.444.42 
100,114.57 
80,942.51 
68,780.57 
62,218.32 


16.648 
14,891 
13,243 
12,137 
9,411 
9,561 


7,605 
6,159 
4,037 
8.127 
2.882 
3,200 


$5,866.71 
5,823.65 
5.443.06 
4,801.73 
4.497.08 
4.685.41 


$4.5a5.91 
4,310.65 
8,872.81 
3,290.19 
1,881.42 
097.79 


$5,667.95 


Epsilon 1.. 

Zeta 

Kappa." "1-7-7. 

Plad 


5.615.23 
6,232.51 
4,606.55 
4,353.14 
4,610.27 



Including field repairs, average monthly cost for operating a non- 
propelling dredge with tender and pile sinker $5, 711. 14 

Same for a self-propelling dredge 4, 661. 41 

Excluding cost of material for field repairs, the monthly cost of oper- 
ating a nonpropelling plant 5, 505. 23 

Same for a self-propelling plant 4, 523. 32 

In ofliice of Mississippi River Commission for purpose of estimates, monthly 
cost of operation in field, including field repairs: 

For nonpropelling plant is taken at $5, 500 

For self-propelling plant is taken at : 4, 500 

Assuming that needed repairs are made each year and the dredges kept jn a 
condition of highest efficiency, the boilers, engines, and machinery should last 
twenty years and the hulls a like period, after which replating may be needed. 
The Mississippi River Commission estimates 5 per cent for deterioration 
annually. 

The rated capacity of these dredges, based on an assumed velocity of 13 feet 
per second in the discharge pipe and a carrying capacity of 10 per cent of sand, 
is 1,200 cubic yards per hour for the Delta and 1,000 cubic yards per hour for 
each of the other dredges, delivered through 1,000 feet of pipe. In tests of the 
Delta, Epsilon, and Zeta, made in 1897, the following results were obtained : 



\m 



Table 4, — Capacity feau. 



l>r«(3iE«* 



per 



Percent 
of «iLad' 



Y^TfU of 

iarirJ per 
hour. 






Fitt. 

15.1ft 
16.75 
let. 43 



14. OS) 
tl.U 






FteM lests of tlieie dredfres, made tinder the eondi lions af nctual dredging la 
ISGS, gave tUe foUowing results : ~ 



Table 5.— Field *e^f*» JS5S* 



i>c«Klee« 


Duration 
otteaU 


cubfe 

yanlfl 

per hoiif. 


EemftTka* 1 


Dfiltn^.^ 




1.20E> 

i^ao* 


Bandpmexlmnm rate S.^fiOeabk* yards pet boor, 
Snnd. 


Ejiallon— ™ _ —_ ,^ 


Zata_, .. ,.,- ,.- 


Blue d^7 and aaad. 

i 



Tests made In 1002 where only water was pumped. Figures In the following 
table deduced tm the assuniiUlon that Md water and Band been pumped the 
oiitijut would have been eeaentEally the en me at the some velocities. 

From tK^ts made dnrltig actnal dredging ft is believed that 15 per cent 
Band is not on unreasonable percentage in fr*?e-flowlng materlaL 

Table 6p — QapacUu UsU* 



I 





Avftrairfl 
velodty. 


Cubic yards p«r hour. 


tof^ 


I>rw!Ee. 


15 p«r cent 
ftaud. 


10 ptjr (?etit 


Delta . ,-. .. ^ , 

miisUon — . , „^.^ — ,. _^_ 

yinif ._,-... 


16.95 
21,20 

It. 3^ 
]fl,75 

SI ,3a 


2.-KU 
2.114 

lp044 


1,440 
l.fflOO 
1.400 

1.2IHJ 
1.530 


m 



•with shrouded runner. 

It is concluded that the pumps of any of these dredges are capable of handling 
from 2,000 to 2,500 cubic yards of sand per hour and that the capacity of a 
dredge is limited only by the rapidity with which the dredged material can be 
loosened and fed to the pump. 

In actual service these figures are not approached, though several of the 
dredges removed averages of 1,000 yards per hour or over for several consecn- 
tive hours in favorable material. In December, 11K)4, working in exceptionally 
favorable material, the Epsilon removed an average of 1,972 yards per hour 
for five consecutive hours, but how much was actually pumped and how mudi 
carried away by the current could not be determined. 

Taking the averages of all the dredges for the past four years in all classes 
of material from tenacious clay, on which the jet has but little effect, to light 
sand, and considering only the time spent in actual dredging, the following 
average actual capacities are obtained : 
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Table 7. — Field capacity. 

Tarda. 

1901 567. 

3902 481. 6 

1903 422. 9 

1904 . 537. 1 

Average 500.0 

These figures are based on the method of operating on the Mississippi River, 
the dredges being at worlj about one-third of the total time and tied up at 
the banlt about two-thirds of the time. 

The average rate of 500 cubic yards per hour can probably be counted on for 
twenty hours per day and twenty-five days per month, giving a total of 250,000 
yards a month. 

If the time consumed in placing plant, changing cuts, cleaning boilers, field 
repairs, and other worlc connected with dredging, exclusive of towing, plus an 
allowance of 10 per cent of the Idle time for cleaning boilers and repairs, be 
taken as the working time the average output becomes 350 cubic yards per 
hour, which may be regarded as the average hourly rate that can be main- 
tained for long periods of time in material such as is found in Mississippi 
River bars. This rate maintained hourly for a full month would give 252,000 
yards per month. 

The contract price of the Harrod, now under construction, complete with pipe 
line and all auxiliaries, is $238,998.17. 

Its rated capacity, based on an estimated velocity of 22 feet per second in 
the discharge pipe and a carrying capacity of 10 per cent of sand, will be 
2,100 cubic yards per hour. 

The cost of operating the Harrod is estimated at $5,500 per month while in 
commission, assuming her to be operated under approximately the same con- 
ditions as the other Mississippi River Commission dredges. 

In cutting channels through bars the dredges are so handled that the cuts 
are spaced 8 to 10 feet apart, the intervening ridges being leveled by the action 
of the current. To make a channel 250 feet wide requires an average of 6 cuts 
by the Delta (suction head 34 feet wide, 9 by the Epsilon and Zeta (suction 
head 20 feet wide), and 8 by the Iota, Kappa, and Flad (suction head 24 feet 
wide). 

The depth of cut varies In different cases from 2 to 10 feet, 4 feet being a fair 
average. 

For a 4-foot cut the excavation of a channel 1,000 feet in length involves the 
removal of 34,000 cubic yards by the dredge. Based on an average capacity of 
250,000 yards per month this would give about 7,350 feet of channel as the 
monthly capacity of 1 dredge. This takes no account of time consumed In 
towing from bar to bar. 

If such towing be required or if the average depth of cut is much over 4 feet 
the figure must be reduced accordingly. 

In actual service in the past four years the average performance of the 6 
dredges above mentioned, counting all working time. Including towing, has been 
at the rate of about 7,500 feet of channel per month, the average depth of cut 
being 4 feet. Owing to the necessary stoppages for cleaning boilers and making 
repairs, however, this rate can not be kept up for an entire month. A reduction 
of about 12 per cent should be made for these contingencies, giving 6,6()0 feet as 
the average length of bar formation per month through which one of these 
dredges can open channels 250 feet wide, 9 feet deep, under the conditions of 
Mississippi river dredging. 

The season for 1904 lasted four months, which would give 26,400 feet of bar 
or about 5 miles as the season's limit for one dredge. 

From a study of the first three tables above it will be seen that the first cost, 
repairs and renewals, and operating in the field Is less for a self-propelling plant 
than for a nonself-propelling plant. 

The degree of efficiency with which dredges can be operated will depend a 
great deal upon the judgment of the engineer in local charge in selecting sites 
for the cuts and his skill in working the dredges to the best advantage. 

Should a study of the bars as to their material show a preponderance of 
gravel or gravel mixed with clay or tough silt it may be necessary to change 
the design of the cutters for the dredges and this may result In greater first 
cost and less speed In cutting channels. 
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On the Mississippi River during the low-water season of 1904 four nionth* i 
nine days' dredging was done on 17 bars lying in a length of 283 miles of rif 
Low stages were reached early in the season and lasted until quite late 
the number of hours spent In actual dredging was 30 per cent greater than . 
any previous year. Notwithstanding the large amount of work required, dejil 
of 9 feet and over were maintained on all bars, except at President's Isla 
where at four different times depths of 8^ and 8 feet were recorded, this 
a s[)ecially hard bar upon which the cutters had comparatively Bmall 
This work was done by 6 dredges. 



REPORT OF THE BOARD OF ENGINEERS FOR RIVERS AND HAHBORS, 



Washington, D. C, October 18, 19m.\ 
General: The Board of Engineers for Rivers and Hartiors 
had under consideration the report of a Board of Engineers conven 
by Special Orders No. 17, War Department, Office of the Chief 
Engineers, Washington, May 12, 1905, for the purpose of examir ' 
the Ohio River and reporting with reference to its canaliziition. 

The Board held a public hearing at Pittsburg August 12, 1007| ] 
which representatives of the various localities interested in the ^ 

?'Osed improvement presented statements, which are appended, 
rom August 13 to 18, inclusive, made a personal inspection of 
river from Pittsburg to Cairo. 

The existing project for the improvement of the Ohio River pf 
vides for the regulation of the river channel by the closure of cliut 
the contraction of the channel by wing dams and training walls, al 
excavation of shoals by dredging. Navigation around the falls ; 
Louisville during low stages of the river is through a canal, 
singes above 12.7 feet on the gauge vessels pass over the falls throufi 
Indiana chute which has been improved for the purpose, at a ISJ 
foot stage the falls being sufliciently drowned out to admit of up-riv 
navigation. There has been expended on the general imprnvoinunt ( 
the river to June 30, 190(), $r),(>J)G,333.7G, and on improving und mai] 
tainini? the Louisville and Portland Canal and Falls of the Oh 
$3,000/258.1)0. 

While it has been considered that the regulation of the river 
winir dams and training walls can successfully secure a minimi 
naviiiiihle depth of 3 feet this result has not yet been accomplisha 
with the funds exj)ende{] and no estinuite of the cost of eonipletii^l 
the work has Ixhmi submitted. ' j 

It was recoiruized at an early date that the movement of coiil, whid|( 
has Ijeretofore been the principal item of connnerce on the river, 
quiiinl a channel of a depth of at least (> feet, a channel which it t 
considered inij^racticable to obtain by reguhition, especially in tlH^ 
upper river where the slopes are steep and the mininumi river di4J 
charge small (about 1,()00 cubic feet ])er second). Congress 
authorized the construction of G loclc^ and movable dams imniedirttelji 
below Pittsburg which were originally designed to secure a low-watfl! 
channel of (> iVet for a distance of 28.8 miles and it has recentlj! 
authorized their enlargement so as to obtain a channel of 9 feet, 
has also authorized the construction of locks and (hnus designed for J 
feet navigation so as to create pools in front of East Liverpo 
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is into or out of the rivers. Coal, loes, and timber product! 
generally move downstream, and if the relatively small i 
freight composing other products be assumed as movin|^ 
the resultant error in computing the freight traflSe on thej 
be slight. Under these assumptions there were received at ^ 
towns on the river and moved out of the various tributaries 
the Mississippi about 9,359,040 tons of freight, and sent fn 
rious towns and moved into the river from the Mississip] 
various tributaries 9,347,8G8 tons, indicating a freight mo 
the Ohio of about 9,350,000 tons. 

A large proportion of this commerce is coal. Of the i 
ported as passing through the Davis Island Dam, 91 per ce 
of this product; through the Louisville and Portland Cana 
the Falls of the Ohio at Louisville, 92 per cent. This coa] 
in barges drawing from 5^ to 8J feet, and at low water is 
certain pools until a rise of the river affords sufficient depth 
the barges to float over the river shoals when they are gui 
the river in large fleets by a single steamboat. 

This method of transportation affords a very cheap meai 
dling freight, much cheaper than usually obtains on impro 
and canals. It has been reported to the Board that coal 
shipped from Pittsburg to New Orleans at a rate less tha 
mill per ton-mile, a rate the same as that charged at prese 
shipped on the 20- foot waterway between Buffalo and Dul 
it is taken as a return cargo, the charge on iron ore from 
Buffalo being at about twice that rate. The only instances 
the Board of cheaper rates are on ocean vessels of deep dra 
over long distances. 

Tho i)r()ject submitted in the report is designed so as tc 
with tliis method of transportation as little as practicable, 
navigation pass is oonstriictod in the dams which can b 
whoiicvcT a rise occurs and h^avc an unoh-tnicted river throi 
coal fl(M»ts can be moved as at j)resent and the locks have b 
such dimensions that when the dams arc raised the smaller 
which now navigate the river can pass through them withe 
ing tow. It makes ])rovi^ion for an enormous commerce, as 
mated that 20.000 tons can be locked fnnn one pool to anotl 
and a half hours, or at tlie rate of about 100,000,000 tons in . 
tion per annum even if the dams are not lowered. 

The practical)! lit y of the proposed system of locks and 
been thoroughly tested at Davis Island, 4.7 miles below ] 
where a lock and dam of a similar character liave been in 
since 1S85, and the estimates of the cost of the work subn 
based upon experience ac(|uii-ed in the construction of that 
the other locks and dams which have been authorized by Coi 

.Vs to the estimate submitted for annual maintenance, $1 
lock and dam. the Board notes tliat the average annual exj 
for maintenance botli at the Davis Islan(i Dam and at the I 
and rorthuid Canal has larg(»ly exciMMled these figures. ' 
mate, moreover, only includes the sahii-ies of the lock force 
cost of re])airs and renewals and no allowance is made for 
in the pools. 

The regimen of the Ohio River, especially as regards the < 
I the banks and the nature of the bottom, changes at or 
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Eighth. That frelcrht will be carried with greater regnlarftj mud i 
sr»^'<l. niattors of fiara mount importance to all interei^ts. 

Ninth. Tliat the frrowth of business, and consequently tonnage wO 
not surpass that which has followed and was made possible by the Inq 
of the Sault Ste. Marie Canal, and it practically assures the Gonnectioi 
of Lake Erie and the Ohio at the up|)er end of the rirer. 



LETTKB OP THE If ANUTACTUREHS* ASSOCIATION OF BEATES COUNTT, 

Bearer FalU, Pa.. AuffuJtt 1 
Dear Sirs : At a mei'tins: of the Mannfacturers* Association of Beavc 
held AufTUKt 10, 11K)7, it was unanimously resolved that T. L. Kennei 
W. i;rnwn, E. 1/. Hut'liinPon, S. P. White, and C. C Hagen be a i 
to r(*pn»sont the assoriatlon before your committee, to present the 
memorial and to answer any questions your honorable body may cai 

MEMORIAL. 

The members of the Manufacturers' Association of Beaver Count 
ganizatifin cmttnicin;; the entire mannfnctnring interests in Beave 
along the Ohio and IScaver rivers, a frnntajro of about 45 miles alnios 
occupi(Hl by iron. Ftwl, and other manufacturing plants, and operate 
sandstoiu*, llnM*>:r»iic, clay, and coal dei>oslt8, desire to call the att 
your h(>noral>l«» IwMly to the vital importance of the improA-ement of 
River by making a D-foot stage of water from Pittsl)urg to Cairo. 

When wo take into conFlderatlon the fact that the tonnage of what 
as the "Pittsbiirg district," of which we are a part, exceeds the 
tonnage of Now York, Chicago, I'hiladplphla, and London, England, 
lute noct'sslty for utilizing our natural waterways as a mode of trana 
beconu»H apparent. 

The railroads liave been utterly unable to handle the tonnage that 
ofTorcd tliom. ?^or long iM»rl<Kls some of the largest shippers have 1 
i>u!^Inoss (Mirtjiil(Ml fn)iii lo to <»0 per cent on ncoonnt of the railroa 
niinhh' to nn)v<' tlicir fi«'ij:ht. Tlmt you may know of tlie class of o' 
tih's w<' will <'iMiiiM*r:ito soino of tlioni : Tlio Jones & I^uijjhlln Steel 
jju'-'i'st iii(l<'iM'!nl«'nt sliM'l coiiiiijuiy in AnnTM-n. if not In tlio world, are 
a i.«\v I'lnnt tljjit cox <'rs over .'> miles of river fnuit, at an oxpenditnrp < 
$:;n.(H (» (MM»: i!.- AiinTicnn nri«!ir«' ('onipjiny on tlio onst sido of the i 
tli(» l:n::. st briiliTe .mimI stnietimii steel plnnt in tlio world, and when an ; 
Ht;iL'e of wMier i^ jissnred tlicv will have tlio lar;:ost steel boat yard: 
eoimtry: tlie Colonial Stoel Company, tlie larp^st in<U'p*'-id«Mit cut erne: 
works ill tlie <*o'iiiiry, have their i>lant on the west side of the river; 
huul Sleel (\.ii|.:iiiy hav<» their plant loeatetl hetw«-MMi T.ocks Nos. i 
These works have hren ereetCMl at a e(»st <»f ahout $15,000,000. Th 
Portor l.o.niiw.tive Works, tin* hest known niainifactnrers of narrf 
loeoiiiotjvos. are hnildin;: a new plant on th<» hanks of the Ohio, adjoi 
Anierir-an P.ri.lue Company; the lar;:est tumhler works in the Unlteil J 
8iliiat« (I near 1. «•<■!; Nn. r». 

In adlitlon to the alK»ve. then* are a ^'n^at many industries whose 
Is very larir.' and wli<» have heen hadly handicai»p<Ml on account of inj' 
shippinir fa«-ilities. Tak«» tln^ clay indnstries alone: there are over 
hri.k niannfaclnn-rs whose ontpnt exceeds :i,(MH).(HH) tons annually o 
faetnred hri.!: and in addition shin Ihonsands of tons of fire clay. 

]\y making' tho inii>r«»\ enienis a-ked it will enahle onr niannfaotnror 
larLr'e their plants ami e.\i»and their hnsiness. Th(T(» is no encouragonio 
this now as tlie raihoads <-an not handle tho present ontpnt. 

'PliM i:o;f\er River whi<h drains the ;:real \alley of the same name on 
Ohin at Ko.jusfer. Its hanks are lined with manufacturers of all kind 
w«'iil(l shiii lai^rely hy water if possible. 

It is np this sfreani that a company is now preparing to build the T^ 
an<l Ohio i:i\.-r Ship Canal t(^ the (Iri'at Lakes. 

It is (^s{if»,;itMl that aloni: this raral hetween the Ohio River and th« 
the nnnn.ii tonnaL'e is :;().( MX K0(»0. 'Phis includes the larire towns of 
Kfwhester, r.ri'lL'ewat(M-, New liri.L'h.ton, I*allst(»n, P.eaver Falls, Wanipii 
wood. New Castle, Sharon, and South Sharon, all In Pennsylvania; Youui 
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action r»f tho hnsinpss of tho natitm. mid iliore Is Fmnll prosfiect of ft 
relief, "il.eiv ai«;-iirs tu lu* but -."rie cmiji'.fte reiiiuJy — the devel»»pn 
voiiii-:- . -iiiry s.xsleiii of ii:in:ii.'.r!:iTi«.:: l.y w;it.t. TL- i-r^Seiit C 
ariivis 'iili-ily ti;«' iif*-iil" of li:" MiS'j!s>!:';.i Valley ai-«l tLey deuiai 
WLiTi ti.L* i;-iii.L'i-siii':i "'f vvliioli iLi'v c"ii:i»Jaiii is relieved iLe whole lU 
sL.-ire \hf jou.! r-si;lT>." 

The ii:ii'n.ivi.*iij.-!it uf the Ohio Kivf-r will l'.".ji?!it the i e-«ple of the M 
V:iKi-y ainl its i:'«m1 i:'iT»«ois will In- f-lt thr>'i:_'i."»t the er.Mre tr.tiiin. 
S.e of v:isT iiii! •■im.-iIj-.v in ivlievii.i: :' • •- :!i:.-st..ii! nf tl.e r;i:lr":t.ls and 
laliii^' Their c-harires. It wmjlil e?-! •••:ii..* T!:e iii.i\«-ii:e:it of freiizfit. Al 
liiiji'S wlji.'ii till* « ihit.i Is ua- .L::tl»h% fr"i_'iit :s ■.-arriv-d fr«>iD P:ti>l»urg t 
riati by b-.-at ii.'-iv I'Mpliliy. as weli as na-iv ..•!.•':»! ly. ihaii by rail. 

iMiriiiL' tl.t- i;i>t Ik'w iiiiiiiihs iT'-iueiit ra::.-* l:ave I't-niiitte^.l of all 
tii:':iM:s i:avij::i:;i.ii n:. t;ii» rivers and as a r'- .* '•••a! a';d all ki!i«ls « 
fa«ninil .1.11 ii;.Mi;i:i'> :i: •! the pn ibi-Ts i-f tli»- larui have been sent w 
n-jJilMrity !•. soiiilierii liver poini^ i.» the ^win advaritage of the 

Ti ' r I 'ii;.Ti:i(- i.f ;.s.ini .SriMMMi.iMKi witliin tl-e riext few yean? for 

enii::: «ii ii.«- ''IJii W'-nlil >:"»Mli:y y'.enl a rerur:i "f nia'.y fi»'.d that ai 

the i ;''•• «■!' tin- iiaU<i:i. r\ei\"!.i' i»f wh^iin wi ■';■•] be b'*!.».'ri*eil by the 1 

ppiSjM riiv and th'* di*" r« as- d <•« st nf <-i"iiiiii«MliT:».s tliat would follow 
iiiipp" *'i. '1:1 aiiil i-li'-a] «-;i;:.:: t.i tra:s>p"riai:i':. fa'-i'iri»*s! thereby ef:»»«?t( 

In Th" bit.-r wriiTtMi l.y «ap». Wiilian: L. Sib.Tt, hereti^fore qn...te»i. 1 
ni;!'«Mi Tl;a! nil* •■•■>: «-! .-arryi:.:: :;.:.• ti.'^'ii t'»i;s -.f o al fr'»in riti«»biir:; • 
vii!«'. Ill Un* pp-si'ii! Mat»* of :! ■ •»!i:ii is 4ri.S couts i'»?r ton aiid flu 
ri\fr wt'iv penij;i!i"L'.tiy ibM.«iei;e'l Im '.> fe»'*. the oist wimld only be 2 
per »n:i. 

II" f M?h«T ».'>T'ii:at**«l thiit witj! 'U" ;ni['n»vi»il rivi^r The ni!»- j er 1 
Lr.nis\::ii' tti N«"W nr;.:i«n; W'Hiiil bi- •■.'•!y TC\.:\^ •■»•:, is ns a'J:'i:;st ■Si.2 
pn-s-iit. Tl:i' sa\!:iu' w..;'.! Tii'js Im* Jl.T '^'Mis p.'r ton fp-m Tittsbv.n? 1 
villi* ainl ;'.r.>L* .fills ii'i-n* fiv.]!! I.i.:ii<' i,.!' til New Orli-aiis. 

If we a-isun:*.* t! at il.i* ;!M'!:«-" >:■'. i;,u' f"r ail the [Test-Mt reiN^netl t 
say. lii.iMii.iM.ii !•,:.< "U t!;.' •• . ". ui.-ii w. -i'.'. I.e ef^'e-'«*il !»y its impi 
tip 1» I'iM'i. Willi ill !»»■ iirily 'J." • ■ 's a T«»:^ il.e i-Ml yearly aiiinviir save^l i 
$;;.iNiM.iii'ii. If ?!■• I. ■:,.'. ■ : .M'-.d «':."y an i::'-r. a^v nf 3- rl 
J'..-. • ;■■■:.,:■•. : 7 ■ .• ::' ■. ;. ;, v. y. ■;.:>. \'. o a'.'":.-! >a\::::: w 
$:••.'■"■■": -■• • ■ ■ \ '■:■:■- !!:■• •■ •: '■-"::.. • d ■ ^- --f r> •• '.]v'-i 

v.: •■■ >.. .. .1. I: ;.■-....■ •!:,. . .• .-:■ ::■■ ::.,•:...:.-■• T sh 

JH- .:;■■• •.-! ' V = . ::; • != ■ ; : •. ..-:■.• .,i :v, j..- .''■ -].,. Ci.r vox 

ar ^^ ■.•:■■■:. ^' ■■ •■ ■ ... .• :■■•.;■;•.. a: :-:l. :;■:!.! ri'**^. 

\ .■ I ■■.•.:■•• ■■ ■::•■'' . . ' -.y • .. I ; ,■ ..- :..•■ r f-ii" ::•' f: •.•!•::; ni^^ J 

tJ." ■ - ■ ' ■ ■ * ■ •'■■.■.;._■ ■■'■:' . S ■■»."'.• a y.v.r. 

■; . .■■ . . . .■ I , ■ . '■■.., . , . .'■::•'■'■:. 'T"'. •■: .i':it 

.;;.- .: . ■ . • i^ .. i;. . • f - ■ . ^ .... ■ -. 1 •..'■...• ..,1 'Jj.. . !.:.<i; 

J, . ■ . , .. '.':•'.•.•.■ _■ ■ • ■ ■■ :".T'v ■ ■' s !.".■.•• ''.'M -I I ai::'.':r:! 

\\'.. •: . \ •;.■. , •■,. • ■ ■. . J •;.•:" \ :.'■.• ;: • ■ :■ -f v.-vr K. 

b' : • • •:.•:.■'■:■'■ ■ ■ - ■ ••.••:.- i i'" •■ -_ -.vo iiro :...r j 



« ■ \; . : <■ y. :...-.'. v. oy Pittsl:- 
..' ..* I :^..Lu Si.\.i.s i.N iri... i;s i ' ii ::i.. Ohio U.MLfi. 
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States, coantlet, cftieB, and boroughs should be compelled to protect tfe 
proaches, so that facilities may be afforded the people to reach the Tin 
we find the railroads, by having right of way and the use of eminent do 
along the natural waterways are destroying these approaches and it w\ 
come impossible to reach the river without trespassing on the vested i 
of those corix>rations, which will be a great detriment to the free use o! 
great highway, and that some protection should be given to the banks bd 
the high and low water mark that will be i)ermanent and a benefit to the 
lie in the future. 

We believe it only needs the canalization of this river to demonstrat 
mighty industrial and financial benefits that must inevitably follow, a 
great industrial enterprises that have been constructed and in course of 
struction for the past three years give a faint idea of what is forthcoml 
the future when the river is placed in condition to be utilized thronghon 
year. 

The Jones & I>augh1in Steel Company, who transport the coal from 
mines 50 miles up the Monongahela River, passing through three locks at i 
of 4 ccMitH |K»r ton, are now, owing to the present improvement made bj 
Government, effecting a very large addition to their already very large plai 
the banks of the Ohio liiver, 18 miles below the city of Pittsburg, to be 1 
eration by March, lOOS. The consumption of fuel for this new additic 
estimated at 1,000 tons per day, and it is contemplated that 2,000 tons pel 
of the ])r<Kluction of this plant will be transi>orted by the improved riv€ 
their iii.-intH located in this city. They also have under contract towlxmta 
barges to move the product of their mines and furnaces for this new E 
whk'li will r<*quire a stage of water of over 8 feet to allow free and unintem 
passage to and from their mills and mines. 

It has been universally conceded by marine architects and navigators in 
country and in the old world that our system of navigation and the imm 
tonnage we are able to handle with our |)owerful towboats on our wef 
rivers, is unexcelled in any iiart of the world, and after an investigatio! 
many prniniiu>nt engineers and navigators it has b(^n recommended for Ii 
Asia, Africa, and South American waters, and within the past year Mr. • 
Ward, niMii}i;riii>: r)wnrr of Denny & Sons, of Dumbarton, Scotland, one ol 
very lnr;:ost sliiiibuildinj: phints In that country, was calletl ui>on to build 
of niir West<M'n rivor shTii-wlieel steanilxuits for India, having received 
r<M'"i"^ <h<' <'!ii:in<'<'rs n:adc of their visit h(»re, invest iL'at in j: the method 
traiisiunlatJMn on our rivers. Hi* thoii^rht It was iiniM»ssihIe for river cral 
do what it was claiiiKMl. and that it was inipossihlo to transi>ort freight by w 
as <*in';ii(ly as ;:i\(Mi him. and tliat it was simply imiM)ssihie to navigate on 
rivers safi»ly ami <'h(;aply if there were nrtilicial obstructions in the river 
r<M'"rt<'(l. 

lie camo to AiiHMica on his vacation to spend a week or perhaps ten d 
and on(» <lay was to ho a visit to Pittshurj:. We were notified of his com 
and we arrani^'i'd to sliow him all that was possible in Pittsburg in one da.^ 
re;:ard to bnjits and navigation, and wIhmi hi» came he visittnl our boats, travi 
on our i<i\\ hn.iis. :iiid w;ts u\\ the rivrr and down the river. In fact, his ^ 
was over s'\.'n days in Pittshnrtr. an<l whon he left he remarked: " Whe 
came I thonirht it incredible, but I saw for myself and am convinced it is n 
veinus. I can not carry it all with me. and 1 will come apiin. Your boats ; 
methods of naviL'aiinn are far aliejhl of anytliin^ I conid conceive, and when 
river is imjiroved, as yonr (Jovernment is now doinj:, what a great and pi 
perous country it will be alon^ its hanks." 

'liie ( ;•••, rninieiii thrnn;:h its \«'ry able (^orps of Kn.irlneer8 has demonstra 
l)y the biiildini: of Davis Island dam and tliose now almost completed betw 
Pittsbnr^' and the month of the IW-aver what can be done to give unint 
rupted navi;:ation, and mannfactnrers are secinjr what great advantage it 
and will be ii inipro\ed as it is <'«)iit«»in|jl;ited it will l>e. 

The diflerent |»acket lin(^s which are now unable to have their boats reach i 
city will be able in the best and most prosp(»rons season of the year to coinpl 
their trips and alTord to the tonrists and people who desire to seek a few df 
vacation for health and pleasure at very little expense above what they i 
now payiiiLT lor hnnrd a ride on the Ohio Itiver, the scenery of which is tm< 
celle<l hy th(» Uhine or Danube. 

We tlieK'Tnic request in the name of the people of this great country tl 
you will reiiort to Congress the imi)ortance of having the Ohio liiver improv 
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§o as to jrlve an uninterrupted stage of water of 9 feet from Pittsburg to Cairo, 
at its mouth at as early a date as i)088ib]e to complete same, by the people* for 
tbe benefit of all people 
Respectfully submitted for your consideration. 

James Rees and Sons Company, 
T. M. Rees, Qeneral Manager. 

The BoABD of Enqineebs fob Rivebb and Habbobs. 



SUPPLEMENTAL STATEMENT OF THE JAMES BEES AND SONS COMPANY. 

Gentlemen : Having submitted a paper at the public hearing held in Pitts- 
burg, Monday, August 12, 1907, we desire to submit additional matter on the 
subject, as we deem it important that some fow facts omitted in the previous 
paper be now submitted on ** navigation," its perils and expense In holding 
vessels for use in the river, which is a heavy tax on the navigation interest 
and the consumer in the end. 

The present method in holding coal in the harbor until the water rises suffi- 
cient to transi)ort same to the lower markets requires at least an investment of 
fully 50 per cent in barges or floating craft more than would be required if there 
was uninterrupted navigation by low water. These crafts are loaded and held 
in the various landings, which usually averages, almost every year, from four 
to six months, and we have known barges to be in landings over seven months. 
One great item of expense in connection with this is the lines required to hold 
same, which has been estimated as thirty coils of 2-inch diameter manila line 
for every 100 barges, held every six months, as the water Is impregnated with 
acid and minerals, which makes the lines utterly worthless in six months for 
holding barges, and it is an exfiense to try and save same, when a little rain 
falls, by taking them in and then putting out again. 

The cost of holding barges and boats in the landing and pumping same is 
$15 for barges holding 15,000 bushels of coal and $25 per month for boats hold- 
ing 25.000 bushels of coal, and when there is any great amount of pumping 
required by a boat leaking badly there is a charge for extra pumping. It can 
be safely said that it will average over half a cent per bushel held every year, 
during low water, and the amount held every year will average fully 10,000,000 
bushels. 

The transportation of coal at present is very dangerous, as rises in the river 
are very spasmodic, and when sufficient water comes to allow the coal to go 
out, the harbor being full of towboats in all the various landings, and hitched 
to their tows, they start out, and by the time they are well under way they 
will be found so close to each other that it is simply Impossible to avoid colli- 
sions, and much loss of property occurs. Besides, an accident befalling one 
of the boats in the lead precipitates other accidents to boats following so close, 
as it is imi)ossible to avoid the danger in front, and quite frequently a loss 
from $10,000 to $15,000 occurs, and this loss of property does not always occur 
without entailing a loss of life or mainUng for life one or more of the crew 
on the boats and barges. 

We have known of several rises In the river, when the harbors were congested 
by numerous boats and barges, of boats breaking loose above and sweeping 
down on those below and entailing a loss of over $150,000 in less than one day. 

This dangerous congestion of the harbor would cease entirely with the canal- 
ization of the river, giving an uninterrupted navigation of 9 feet, and would 
reduce the existing danger very materially to all floating craft, as there would 
l>e no necessity of barges being held in the landings and crowding up the har- 
bor so that it Is almost impossible to pass. The coal would be transported 
regularly, making at least four and five trips to one that they now make, and 
it would also avoid the necessity of going out on high water with excessive 
tows, and would thus avoid the dangerous cross currents in passing through 
spans of the very many bridges now obstructing the free and easy navigation 
of the Ohio River. 

The cost of towboats to transport barges to the lower markets could be re- 
duced in cost fully 25 to 40 per cent, and the reduction in the running expense 
would be fully 20 per cent. Also the consumption of fuel used on these boats 
would be reduced from 25 to 40 ];>er cent, as it has been found that In the 
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OHIO RIVER. Ill 

Steubenville, Marietta (the mouth of the Mnskingum River), Point 
Pleasant (mouth of the Great Kanawha River), Cincinnati, and 
above the falls at Louisville. 

There was appropriated for these various works prior to the river 
and harbor act of March 2, 1907, $9,281,376. 

In the report under consideration it is recommended that a series 
of locks and movable dams, 54 in number, be constructed between 
Pittsburg and Cairo of such height as to insure a depth of channel 
of 9 feet at all stages of the river, the locks to have a length of COO 
feet and width of 110 feet. The Louisville and Portland Canal is 
also to be enlarged and an additional lock constructed 85 feet in width 
and 600 feet in length. The estimated cost of the work in addition 
to funds appropriated and authorized for lock and dam construction 
on the Ohio River prior to the act of March 2, 1907, is $63,731,488. 
The estimated annual cost of maintenance is $15,000 per lock and 
dam. 

There is discussed a project for obtaining a navigable channel of 6 
feet depth with similar locks and dams. The locks would be 45 in 
number, 5 less than heretofore proposed, and the estimated cost 
$50,962,266 in addition to funds heretofore appropriated and author- 
ized. There is also discussed the practicability of obtaining and 
maintaining by dredging navigable channels of 6 and 9 feet depth 
from the mouth of the Green River to Cairo and the opinion is ex- 
pressed that an increased depth up to 6 feet can be maintained by 
dredges from the mouth of the Green River to Cairo, but that it is 
not economically practicable by dredges to maintain a 9-foot depth 
over this stretch of river. 

There is presented in the report a statement of the commerce of the 
river (Table 1, page 40) prepared by the Ohio Valley Improvement 
Association which gives receipts and shipments of the various towns 
along the river in 1005, amounting to 13,955^18 tons. A table (No. 3, 
page 48) is also submitted of the movement of freight at the mouths 
of the various tributaries of the river, amounting to 7,474,615 tons. 
The sum of these figures does not, however, represent the freight 
movement as these tables contain numerous duplications, an article 
shipped at one locality being reported as received at another, and 
Table 1 apparently giving as shipments and receipts at Pittsburg and 
vicinity the same items which appear in Table 3 as passing the Davis 
Island Dam, and at Paducah in Table 1 the movement m the Ten- 
nessee River given in Table 3. 

The sum of the receipts in Table 1 amounts to 7,069,362 tons and 
of shipments to 6,645,056 tons, the tonnage of Wheeling amounting 
to 241,500 tons not being classified. Deducting the tonnage passing 
Davis Island Dam and moving at thie mouth of the Tennessee River 
from the amount of tonnage reported in Table 3 there remains a ton- 
nage of 2,532,627 entering and departing from the tributaries which 
has not been included in Table 1. 

It appears from the reports of the Chief of Engineers that of this 
amount about 2,300,000 tons is coal, logs, and other timber products. 
There also moves on the Mississippi oetween Cairo and Memphis 
about 2,057,051 tons of coal, logs, and timber products and 161,312 
tons of other articles, some of which come from the Upper Mississippi. 
The reports do not state whether the movement oi these products 
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is into or out of the rivers. Coal, logs, and timber prodiictSj however^ 

generally move dowiistream, and if the relatively small amount of 
freight composing other products be assumed as moving upstream 
the resultant error in computing t!ie freight traffic on the Ohio will 
be slight- Under these assumptions there were received at the various 
towns^ on the river and moved out of the various tributaries and down 
the Mississippi about 9,359^040 tons of freight^ and sent from tho va- 
rious towns and moved into the riwr from the Mississippi and tha 
^various tributaries D,347-8C8 tons^ indicating a freight movement on 
the Ohio of about 9,S50,000 tons. 

A largo proportion of this commerce is coal. Of the freight re- 
ported as imasing thmugh the Davis Island Dam, 91 per cent consists 
of this product; through the Louisville and Portland Canal and ovex 
the Falls of the Ohio at Louisville, 92 per cent. This coal is loaded 
in barges drawing from 5^ to S| feet* and at low water is stored in 
certain pools until a riBe of the river affords sufficient depth to enable 
the barges to float over the rivor shoals when tliey are guided down 
the river in large fleets by a single steamboat. 

This method of transportation affords a very cheap means of han- 
dling fi^eight, much cheaper than usually obtains on improved rivers 
and canals. It has been report ed to the Board that coal has been 
shipped from Pittsburg to New Orleans at a rate less than 0-4 of a 
mill p^v ton-mile, a rate the same as that charged at present on coal 
shipped on the 20-foot waterway between Buffalo and Duluth whew 
it is taken as a return cargo, the charge on iron ore from Duluth to 
Buffalo bein^ at about twice that rat(i* The only instances known to 
the Board of cheaper rates are on ocean vessels of deep druft moving 
over long distances. 

Tlie [H'oject ]>uhinitted in the report is de^^igned so as to interfere 
witli this method of transportation as little as practicable, A ^vide 
navigation pass is const rui;ted in the dams which can be lowered 
whenever a rise occurs and leave nn unobstructed river through ^\hich 
coal fleets can be moved as at present and the locks have been ^^ivoi 
such dimensions that when the dams are raLsetl the smaller coal fleets 
which now navigate the river can pass through them without break- 
ing tow. It makes provision for an enormous commerce, as it is esti- 
mated that 20,000 tons can be locked from one pool to aiiother in onf 
und a half hours, or at the nite of about 100,000,000 tons in one direc- 
tion per annum even if the dams are not lowered. 

The practicability of tlie proposed system of locks and dams has 
been thorougldy tes^ted at Davis IslanJ, 4.7 milas below Pittsburg* 
where a lock and dam of a similar character luive been in operation 
since 1885, and tl\c estimates of the cost of the work submitted are 
based upon experience acquired in the construction of that work aad 
the other locks and dams which have been authorized by Congress. 

As to the estimate submitted for annual maintenance, $15,000 per 
lock and dum< tlie Board notes that the average annual expenditure 
for maintenance both at the Davis Island Dam and at the Louisville 
antl Port hi ml Canal has largely exceeded these figures. The esti- 
mate, moreover^ only includes the salaries of the lock force and the 
co^t of repairs and renewals and no allowance is made for dredging 
in the pools. 

The r'eginxen of the Ohio River, especially ai^ regards the character, 
of the hanks and the nature of the bottom, changes at or near the 
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aaouth of the Green River, and below this point the Ohio River 
approaches in its general characteristics much more closely to that 
31 the lower Mississippi. 

The amount of material brought into the river by caving banlcs 
md of sediment pushed along the bottom is for this stretch of the 
Ohio River considerable and numerous sand bars are found. These 
sand bars build up during high water and are cut down during sub- 
sequent low water. If the river be improved by locks and movable 
iams the bar building will proceed during high water in practically 
the same manner as in the unimproved river, but the bar-cutting 
action of low water will be interfered with by the raising of the 
movable dams at the very time when this bar cutting is most active. 
It is probable, therefore, that the building of the bars during the 
bigh water and the cessation of the cutting during low water will 
have a tendency to gradually increase the size of the sand bars and 
the height of their crests and that in consequence the amount of the 
annual dredging necessary to maintain a navigable channel, even 
with a ^stem of lock and movable dams, will in a few years be quite 
large. The Board is of the opinion that a liberal estimate for 
dredging should be made and places the cost of maintenance of 
the svstem at not less than $1,000,000 per year. 

While a more economic system of improvement of the river could 

be devised than that submitted in the report by means of fixed dams 

and locks of dimensions more in accord with those usually adopted 

on rivers and canals, the Board is of the opinion that such a system 

would be such a hindrance to the existing coal trade as to preclude 

its use. The economy which results in handling coal in large fleets 

of barges will tend to preserve the existing method of transportation 

and even if the river were canalized as proposed it is believed that 

much of the coal transported would be moved as at present on rises 

and when the movable dams are down. Nor does the Board consider 

fliat the saving which would accrue to existing commerce by the 

proposed improvement would be sufficient to justify its cost. In 

xact,«the losses claimed to be sustained by the coal interests due to 

delays in shipment under existing conditions are less than one-half 

the cost of maintaining the proposed waterway and it is believed 

that as much coal is now shipped by water as there is a demand for 

cm the lower rivers. A material increase in the commerce of the 

river must therefore be created by the improvement and a change in 

the character of the freight carried to warrant such an expenditure. 

Nor is the Board prepared to indorse fully the views expressed as to 

the benefits to be derived from river transportation over that by rail. 

Bailroads possess certain inherent advantages which compensate in 

great measure for the cheapness with which freight can be moved by 

water. The railroad companies have become the great agencies for 

transportation in this country. They have connected the principal 

towns with cheap lines of communication' penetrating the field, the 

mine, the factory, and the warehouse. They have expended large 

sums in developing their terminal facilities in the various cities 

through which they pass and have erected elevators and other 

inxiliaries to reduce terminal charges. By consolidating into vast 

drunk lines the cars collected by the branches are moved long dis- 

ances in train-load lots with great economy. 

26117— H. Doc. 492, 60-1 8 



114 ^^ OHIO nn'iia/ 

Lines of riTer transport at ion are restricted In location. Tltpy Tniist 
follow th*^ tlmhvegH of the larger valleys and can only penetrate a 
sirnill pnrt of (iie country. Except in the case of tlie comparatively 
few tnine.^ jind fiictories whieh are situated on their banks it is nec*?^ 
BSiiy to transport by car or wagon from the shipping point to the 
waterways and then transship and reverse these operations to reach 
the terminal, while the railroad can ship from the mine to the factory 
or warehouse wit bout breaking bulk. 

Branch lines by rail or wagon are a neeessity to an eificient water 
route. But in detennining tne cost of transportation by water the 
cost of these lateral feeders is not usually considered^ while it forn^H 
a large percentaj^G of the cost of rail transportation. ^M 

On the main lines of the various railway systems freight is bein^ 
transported in train lots at a rate of le^s than two mills per ton -mile 
and it is natural for the railroads to endeavor to reap the benefits of 
a long haul and not surrender the most profitable portion of their 
trade to a rival water route. It would oe unreasonable to expect 
them to act as feeders to a water route at a rate per ton-mile the same 
as ih^^ now charge for carrying freight fi*om J^ew Orleans to Pitts- 
burg in competition with it^ nor can they be compelled to turn over 
to rival carriers their warehouses, elevators, and other terming] 
facilities which they have erected at great expense. 

Distances by rail are considerably shorter than by river, whicli 
compensates to a certain extent for their greater rate per ton-inik, 
A short water route can not successfully compete with a great rail- 
way system for through commerce. To be a success it mustljo of sucli 
a length that the gi^eat transportation companies will themselves find^^ 
it advantageous to ship over it. ^ ^ 

The waterways connecting the Great Lakes have enormously de- 
veloped in the past ten years but the railways have reaped the bene- 
fits. Neither the Canadian canals down the St. Lawa-ence River, nor 
the Erie Canal across New York State have responded to the growth 
of the lake commerce. The success of the Great Lakes as a means 
of transportation has not resulted from competition between the 
great systems of transportation and outside parties but from the 
utilization of the waterway by the railroads themselves, which have 
expended millions of dollars to improve their terminal facilities 
and have established the large fleets which navigate the lakes. 

But the great cause of the failure of waterways as a means of trans- 
portation in the United States is that they heretofore have not gener- 
ally followed a commercial route but have led from nowhere to no- 
place. The river systems of the country flow generally in a southerly 
direction while the trend of commerce has been east and west. 
Until within the last ten years a railroad running north and south 
was generally a financial failure.' Kiver systems have follow'ed the 
same laws, their commerce has been confined to the products on their 
immediate banks, and that of not sufficient amount to justify their 
permanent improvement. That great waterway, the Mississippi 
Kiver, has been improved by the General Government and is now be- 
ing maintained from New Orleans to Cairo at the depth proposed 
for the Ohio and for several years has been maintained from Cairo 
to St. Louis at a depth of 8 feet, yet its commerce is insignificant 
except what it receives from the unimproved Ohio. The river com- 
merce of St. Louis has declined from 812,185 tons in 1895 to 370,425 
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tons in 1905, notwithstanding the enormous commercial growth of 
the citj^ in other directions. The recent railway development from 
the grain center at Kansas City to the Gulf has diverted a consider- 
able barge commerce from the river to railroad lines by a reduction 
in rates that the river improvement could not meet 

The Board, however, is of the opinion that conditions are excep- 
tionally favorable for the future development of commerce on the 
Ohio River. The river now maintains a traflBc of over 9,000,000 tons 
in competition with railways. This commerce appears to be slowly 
increasmg and its growth appears principally in other products than 
coal. 

Pittsburg is the center of vast manufacturing industries and is 
rapidly developing. Within the Pittsburg district are located 324: 
factories having water communication either by the Allegheny, 
Monongahela, or Ohio rivers, and which can as readily ship by water 
as by rail. The freight entering and departing from this district by 
river and rail in 1896 was estimated at 60,000,000 tons and in 1906 at 
from 115,000,000 to 122,000,000 tons. At Pittsburg among the prin- 
cipal manufactured articles are iron and steel ingots, billets, blooms, 
boilers, structural steel and iron, steel rails, and other material which 
at other localities become the raw material of their factories. Such 
items require cheap transportation and will seek a water route if 
assured of certainty of delivery. Large manufacturing centers also 
exist at Wheeling, Ironton, and other points on the river. Cincinnati, 
Louisville, and Evansville are business centers of great activity and 
a rapid commercial growth is occurring at St. Louis, Memphis, New 
Orleans, and other localities on the Mississippi River. The distances 
between these localities are sufficiently great to justify a transfer in 
transit even at considerable expense. 

The Board believes that a large commerce is reasonably prospective 
if these commercial centers are connected by a waterway which will 
permit the certainty of transportation which is found on existing 
railroads and that this certainty will be attained by the works pro- 
posed in the report. 

The General Government has expended large sums in improving 
the various tributaries of the Ohio. The utility of these improve- 
ments is dependent on the navigability of the mam stream. The pro- 
posed improvement of the Ohio River will create a vast system of 
T^ater communication penetrating one of the most populous and pros- 
perous sections of the United States. Even in its unimproved condi- 
tion the river has a marked eflfect on rail freight rates, the cheap 
rates quoted in the report as prevailing between New Orleans and 
Louisville, Cincinnati, and Pittsburg being directly traceable to its 
influence. Its effect on rail freight rates will be greatly increased if 
the proposed improvements are carried out. 

For these reasons the Board is of the opinion that the improvement 
of the Ohio River by locks and movable dams so as to secure a depth 
of 9 feet as recommended in the report of the special board is worthy 
of being undertaken by the United States. 

In making this recommendation the Board realizes that it is sug- 
gesting a plan for river improvement on a scale not hitherto at- 
tempted in this country, but it believes that there will probably be 
in tne near future a popular demand for the improvement of several 
streams on such a scale. On account of the large commercial devel- 
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oprnent of its shores and its connection with the lower Mississippi 
now maintained in a navigoble condition tbtt Ohio Kiver ia^ in tlic 
Opirjion of the Board, tlw one rivor of all others most likely to 
i notify such work, Furthermare, it should be noted that by an- 
liujrizing the construction for 9-foot navigation of 14 locks at varioii:? 
parts of the river Congress has already practically entered upon 
such a system of improvement- 
IttijipecLfuDy submitted. 

H. 51 AoAMS, 
Colofjch Corp8 of EnqinecTB^ 
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LK^TTILB OF THE FITTSIIUaOH CQAL EXCHAKOfi. 

The PiTTSBuann Coal B:crnAPr€E, 
PitMurg, Fa,, August 9, ll 
Gentlemen: In refiponsie to tbe (nvftntton ooTitnlriM In ymir circnlar letter ^^f 

July 1, VjIJT :i^'lu-hi" f'^*v u •<\ u f ftrii^[\t nfntTi' vi-^vv>i Fjpriii Hi-- ^ Tn n ] i M..r, ' j -i 1 ^-i -j "^j-'f ■ f J 

for the iniprovenieiit of tlio Ohio River we respectfully submit the following: 

The subject naturally divides itself into two parts, first, a statement of pres- 
ent conditions on the Ohio liiver; second, exi)ression of our best judgment as to 
future conditions when the river is improved to its highest etticiency. 

PRESENT CONDITIONS. 

The Ohio River has had certain local improvements made by the General 
Government which have proved of the greatest value in the w^ay of furnishing 
harborage for river craft and certain places in the river such as the falls at 
Louisville, Ky., and other stretches of the river where navigation was very 
dangerous or imi>ossible have been imi)roved by dikes, dams, etc., but in so far 
as the heavy tlirough connnerce which cau only he sliipped on flood stages in 
the river is concerned the river is practically in its primitive and natural condi- 
tion, barring of course, the exceptions mentioned above. The through commerce 
of llic river at present consists of coal and general freight in barges. The bulk 
of the downstream freight at present consists of steel rails, cotton ties, wire 
nails, and other manufactures of iron and steel and general merchandise. 
The ui)stream froiglit in barges is mostly lumber, molasses, and sugar, while 
packets carry miscellaneous freight of all kinds and farm produce. 

'J'he uncertainty of making shipments of freight of this class on the Ohio 
River on account of infrequent stages in the river permitting such shipments 
Is a sole bar to an immense business. The consignors of freight will hesitate 
before hwidlng their w:ues when they have no guarantee that it will be shipped 
foi' months, even when the freight rate bj^ water is greatly in their favor. The 
consignees, who in most cases want their orders to be tilled by a certain date, 
will not risk shii)ment by a route so uncertain as to time of delivery. In addi- 
tion to the uncertainty connected with shii)i)ing freight on a stream which 
depends for its navigable stages on such fortuitous circumstances as the hnp- 
[KMiings of nature tho navigable stages prevail at a time when other natural 
conditions imiiose hardships, such as snow, ice, high winds, clouds, fog, and 
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floods of winter when an unimproved stream is deep enough to bear the com- 
merce which would use it, while from say the 1st of May until snow Oies in 
the late fall or early winter following, when other natural conditions are at 
their best and men could do the most work in a given time, the river is so low 
that idleness prevails almost this entire time in transportation business while 
freight accumulates and must be held in the Pittsburg Harbor at great expense. 

In this connection we beg to quote part of an address delivered by Mr. John 
E. Shaw before the Merchants and Manufacturers Association. 

" In June, 1895, there were collected in the Pittsburg Harbor 1,200,000 tons 
of coal loaded on about 2,500 vessels awaiting water to move down the Ohio 
River, the largest tonnage ever assembled in any harbor in the world at one 
time. The rise did not come until November 27. The cost of freii;lit and 
vessels engaged in the service was estimated at $6,310,000. It cost $2,000 per 
day to keep the tonnage afloat and $1,000 per day interest on the investment, 
total $3,000 per day. This tonnage was kept waiting in Pittsburg Harbor for 
water In the Ohio River an average time of five months, or one hundred and 
fifty days at a loss of $450,000, which is 5 per cent on $0,000,000." 

That such intolerable hardships and limitations should be imposed upon the 
commerce of the country, adding to the cost of commodities and causing a 
general stagnation in business with much property deteriorating in value with- 
out use, does not seem to be the wisest political economy. Even when the flood 
stage permits the shipment of freight downstream it subsides so quickly that 
before the freight can be delivered and other empty craft already unloaded at 
the point of delivery be returned the river falls to such a low stage that the 
ascending steamer with its tow of empty craft, which should be returned as 
soon as possible to the point originating the commerce, must go to the bank and 
wait for another stage in the river deep enough to permit it to resume its home- 
ward journey. In a stream such as the Ohio where an immense through ton- 
nage originates and is waiting at or above the very headwaters of the river, the 
natural and logical order for the improvement of that river would be to begin 
at its head and proceed down the river. The slope of all rivers is declivous 
near the watersheds and erosion has cut out pools and left shallows. It is this 
portion of the river that has the fewest days in the year when navigable stages 
prevail. Therefore common sense suggests that this part should receive attention 
at the hands of the Government flrst so the periods of through navigation may 
be prolonged, especially when the through commerce is of such volume and of 
such vital necessity to the welfare of so many people both on the borders of 
the streams and in remote places in this and other lands. 

We would respectfully call your attention to the necessity for a comprehensive 
scheme for the improvement of the river at the falls at Louisville, Ky. The old 
proverb that a chain is no stronger than its weakest link applies with full force 
when used to illustrate the capacity of the Ohio River for accommodating 
through commerce as limited by the restrictions and scant facilities, speaking 
In a larger sense, afforded at the falls. Unless steamboats with tows reach the 
falls when there is falls water they must go through the slow and laborious 
process of locking their craft through the canal, and delay in breaking up their 
tows, stringing them out to pass them through the long canal, then through 
the locks and down the Ohio River to a place of assemblage again places an 
additional heavy tax on transportation. Far be it from our purpose to attempt 
to minimize the value to commerce of the Louisville and Portland Canal, and 
we shall not forget the debt of gratitude we owe the General Government for 
taking over this improvement and maintaining it in a high state of efllciency. 
It answered a great purpose when the commerce of the river was in its infancy, 
but we pass to larger things along all lines and the present, not to mention the 
future, is pressing upon us with larger demands and greater necessities, and 
the logical following out of our destiny will not permit us to do less than meet 
these demands and provide for these necessities. The old canal and river im- 
provements were the concrete forms which old sentiments and old ideas took, 
fit type of their day, but the new sentiment with immeasurable volume and 
irresistible force and the new ideas with the cumulative addition of all past 
knowledge presenting a solution of all questions connected with the improvement 
here needed will carry out any recommendation which your Board may see flt 
to make. We therefore ask that you plan largely and comprehensively to meet 
the conditions wliich under the second division of this subject we attempt to 
show will prevail. 
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rxfTUKir coifmTiozva. 

E?ety rs41ai] change of method Eiiist pns^ through fm ^sperlRicntiiT etufr^ 
prliicli theory gives way to practice?. TUls wall be the case la the tranitltloi" 
from the use of nu uiiliiiproved atreflUi, with nlJ the bftudicap^, drawba^'hSr men- 
flee&. bassards, and duui;'ns emiraeraU^ un<!sT iUH*«ent condiUims to the use of 
an tm Improved river wUh contiuuonii or almost continiiouB navigation, but wt 
apprehend that there will Uc" ;i buiidanl time t^i make the ndapt^Uoii between the- 
or>' and practice iH^fure tbe hist Uuk in the ".*balu ot rlvt^r lnji>rovemeTitB im <?om- 
p1i4<hL We do not i^ay this Ss In any SKi&a forojudiing that there wHl be deluj 
Ut completing die imijrovemeut, but wltb a full reaUssation of the stnpeiidoas 
tosk In ujind wi? state It as a »o\mt\ [nx'tiine of n logli?al nr^iiment intended to 
show that we sball ship coal for many yeiirs yet under conditions \evy mijeh like 
tbe preset! tj except that tbe sb!|i|ilrig t lures will be prolonged on account of the 
a^fwmblnge ground for towa aiT>vin^ down the river with the improvement 
wli^^re ft loader boating seaaoa prevails, but general coadVtlons wlU remnlu verx 
much tbe poaie for years, so tbot we are safer In holding fast to present argn- 
juents founded on facts and p^ist ejcperleace thna lu attempting to bnild argn- 
men* on sapposltions of the future. Tbe project of improvLag the Ohio Ittver b^ 
construct lug locks and dams to provide a per man en f staiie in the river of uot 
than J> feet is one that is com men d able tn the highest decree. 

Just as tbe rain that falls on the hundreds of thousands of etinare mlies 
territory of the Ohio Vnlley finds It^ way at hist to the great river so mnst 
nearly all the great bulky products of farm, mine, and m[ll wlthlu its confmei 
that are not needtn] for kKral use find their way to It to l^e moved np or down as 
need may retjuire, and to this must be added the commerce from other connect- 
ing sources. 

The pro tier industrial development of the United States Is in a large measure 
dependent ufmn the ntillzlng of the Ohio River to its greatest commercial capac- 
ity. To get the greatest good from river Improvements they nmst be on a I>ag1s 
or scale that will permit of the largest use that their capacity may be n»ade to 
serve^ so tljat craft carrying tlie maximum tonnage and in the maxim um assem- 
blage that limitations other thnn those of the improved waterways prescribe 
may be used to keep tbe tax im[ioS!cd by transportation to a miulmum; Uj other 
words, the improved stream shoukl provide a channel capable of hearing the 
largest commerce that the IngE^nalty of man tn otiier Ileitis may be able to place 
tlioreon. Anything less than this would cripple the stream, would prevent the 
reduction of transportation charges to the lowest level, and would be giving 
loss than a sovereign people is entitled to or may demand; therefore, at least 
9-foot navigation should be provided on the Ohio River. 

The cheap transportation by water of the bullcy raw material will permit, 
for instance, coal and cotton or coal and ore to meet anywhere along the route 
at mill or factory to turn out the finished product. The finished product will 
stand a higher freight rate than the raw material, and while freight on rail- 
roads will no doubt be lowered to compete with the cheaper water haul, still 
enough finished product will be turned out to tax the carrying capacity of the 
railroads at remunerative rates, so that river and rail will be reciprocalin their 
helpfulness. 

To establish the fact still more strongly that the improvement of the Ohio 
Kiver is absolutely necessary in order to furnish an outlet of unlimited capacity 
for waiting freij^ht, attention is called to the chronic condition of freight con- 
gelation on all railroads, and in this connection there is no better authority than 
James J. Hill, the great railroad magnate of the West and Northwest, who, in 
R speech delivered in Chicago on November 11, 11)06, said, in part: 

"In the past ten years tlie growth in ton mileage was 110 per cent. The 
growth in the mileage of ralh'oads to handle that traffic was 20 per cent. The 
traffic of the country is congested beyond imagination. The commerce of the 
country is paralyzed, and continued it means slow death. It is estimated that 
from 115,000 to 120,000 miles of track nmst be built at once to take care of 
this business. It will cost from $1,000,000,000 to $5,000,000,000— a thousand 
million of dollars a year for five years will suffice. Why, there is uot enough 
money or rails in all the world to do this thing. And if the rails were piled 
up ready for the undertaking and if the money were in bank to-day it would be 
impossible to get the labor with which to do it. Freight cars only average two 
hours a day in operation." 

And when we consider the conmierce of the country is increasing by great 
leaps and bounds we find commerce has already far overlapped the facilities for 
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bandling It. Where freight is proffered Instead of being sought, the carrier 
will not be so considerate in fixing the rate. 

That usable thing, for whose use necessity exists, whose use is free to all, 
will always be popular in any country and especially when in it the masses 
find relief and protection from the exactions of utilities controlled by private 
Interests and monopolized for private gain. The benefits which seem to come to 
a special interest where local river and harbor Improvements are made are in a 
measure equalized over extensive areas and shared by the last man in the line 
when such improved waterways become connected and general. 

River business under proi^r conditions is susceptible of enormous expansion 
and this expansion must come with increased demand. The simple multipli- 
cation of people multiplies demand. "Teeming millions" is a favorite expression 
of speaker and writer on river improvements when speaking of the future pop- 
ulation of the Ohio Valley and it is not hyperbole. The most careless look into 
the future r0%'eals an enormous population there is to be served. All past 
experience teaches that congested centers of population are only possible near 
waterways of some kind or other. Given slackwater on the Ohio River and the 
hamlet blends with the village, the village with the town, the town with the 
city, until overlapping enlarged borders cover up the lines of sections and one 
social arid commercial empire comes into existence. This development can, how- 
ever, only take place after continuous water conmiunication is established. 
When used in connection with navigation the word "continuous" is one to con- 
jure with. It is the one essential element of future development. 

There was a time when the farmer brought the doctor and shoemaker and 
after long Intervals a few other artisans straggled in, but a waterway affording 
continuous navigation brings a mill and 3,000 men to run it; 5,000 houses to 
shelter them and their families and those of other walks of life and we have a 
city in a day. Events too recent to be histoiy illustrate this without argu- 
ment. A single example — Midland, Pa., about 37 miles below Pittsburg, on the 
Ohio River. Two years ago an apple orchard, to-day, 2 square miles of coke 
ovens, fui-naces, and steel mills with yardage, using 6,.500,000 bushels of coal a 
year, with a maximum consumption contemplated of many times that much. 

With or without the Isthmian Canal we anticipate an accelerated develop- 
ment of all countries to the southward of the United States. Coincident with 
this development should be our preparedness to supply that which such devel- 
opment may need. The railroads of the country have not the facilities for han- 
dling these supplies. If they could Increase their handling capacity many times 
over, the freight rate to such distant points would be prohibitive, so that the 
Improvement of the Ohio River at the earliest date possible and to Its fullest 
capacity is the imperative necessity of the hour. The world-wide movements of 
commerce, so general and so easy along water routes, demand it* 

Respectfully submitted. • 

J. Frank Tilley, Secretary, 

BoABD OF United States Engineer Officebs for Rivers and Harbors, 

Pittsburg, Pa. 



letter of H. D. W. ENGLISH. 

Manoir Richelieu, 

PoiNTE A Pic, Quebec, 

August 9, 1907. 

My Dear Captain Rodgers : It is with the keenest regret I find I can not be 
with your committee at this time and at the hearing of the Government engi- 
neers on the 12th. 

The proposition to deepen the river channel Is of vital importance to one 
of the richest and most populous sections of the United States, and a section 
tliat contributes much to the Government, aside from the great commercial 
value of this Improvement to millions of people In the many States which' 
would be benefited. It is of vital Importance to the Government Itself. 

The United States has been slow to see the value of a definite and constant 
stage of water with the greatest workshop It has and the sea. As the Panama 
Canal progresses and the need of greater protection to the Pacific coast Is 
made Imperative, and Indeed that condition now exists, it will be emphasized 
Low very necessary It Is to have uninterrupted intercourse with the workshop 
where the Government must come for its heavy supplies in time of need. No 
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hptipr tn^ns of transportation than mitw can be Mil for Just »ucb Iwhtj 

toEinii^i^, 

I rrefii>ectf ve of tJit prcnt old to ('oninierce, and there is no Imr^rovement prf- 

K^iitf'd to tlie GoreniQif*iit to-flny, which int^fins »o m\icli to the cumiiieitv <ir tiu 

rccunitry, It seems to me U ia n jmtrJotit^ duty ttmt tJie GoverwuieJit owt^s to 

ttlie whole country to 6t-*e that Its grt^ateBt etrougLold in time of stress i^ «f 

ensy iK'Cesi^ for its own oer^d* 

It therefort* twx^omes a uatloiml duty and this qiieBtlon }s one whkdi nffertj 
the wholo eonntry* It would «L*t'ni to me tJje Government englti«?crs, svUtw^ 
pienEure it is for the ehiitnber of comnu^rce to entertain, realiaiing tU(* K^t*! 
Jinrt piny ml hy this city In our last tw^o wars, would readily J^ce tiie forc?e aJ 
the pNi|iosition to keep an acoeselble waterway to the " workshop ot tbt 
world.'* 

T rr-^ret tJiat my nbsenee mnUes It Imiw^^sfhle to assist you In ent**rtaJnlii| 
[the GiK-errsment enphieers and emidJnsiKinf; the grreiit Imrw^rtauce from every 
nvii^imhle Bhmsl point this grent imijrovement would munn to the couuirj 
commereinlly and as a future safeguard and defense, 

ft \n hnp<>rtnnt that every iQtevest be repreneuted nt this hearinj* and I bofje 
tht* efforts of the eommlttee ou rivere srnl harbors of the chamber of e^mmerc* 
to nwrtken tJie indtvldiml citiKens of Pittsburg wtll meet with the succ«^bb yotif 
eflrDe§me&« la tbU cause deserves. 

WltJi kindest pereoaai regards, faithfully jours^ 

B. D. W. English, PreaidmU 
Capt W. B. RonoKBJi, 

Chuirman^ Rivera and Barhor^ Oommiitee, 

Pittsburg Vhamher 0/ Gmnm^rce, 



tETTCn OF THB OTTfClWHATT IFOOSTRIAL BOHEAU, 

OiNClNKATI, Att^tt^t H, J,W* 

GEWTtEMEN : Oa behalf of the IndtiBtrlal Interests In |iarticular and the com- 
mercial intereats In general of Ctuclnnatl and vlelDlty, we beg to snbnitt here- 

wiHi fMp yijur {'imsMi^i-nlioti ('i»r(!iiti slntenn-nls re;L':irdiiL:i;: the luip<jrtiiiii''e to 
tLnK-^p inti*resTs uf \\\p oarly <^omii3elion of the iuijiroveuieut of the Ohio iCiver to 
a iKTuianent 9-foot sta^^e. 

Cincinnati is essentially a raannfacturing and distributing center. The value 
of the manufactured products of the factories of the city is greater in propor- 
tion to poi)nlation tliau that of any other city in the country. It may be said 
with equal truth that a larger percentage of its citizens is interested in manu- 
facturing, either as employer or employee, than in any city of equal size. Care- 
ful estimates, based ui)on the best statistics obtaiunble, place the value of Cin- 
cinnati manufactured products in lOOG at $400,000,000. 

Owing to its centralness of location with resj)ect both to the Ohio Valley and 
to the population of the country, Cincinnati is the distributing point for a large 
and thickly populated territory, in which originate and to which are shippcnl the 
widest range of raw material and manufactured articles, mineral and agricul- 
tural products. 

^lore articles for the export trade originate in Cincinnati than in any other 
inland city, and it is no exagirev.ition to say that because of the remarkable 
diversity of manufacturing in this city, Cincinnati-made goods are to be found 
in every nuirket of the world. 

Tht^se facts are stated for the purpose of emphasizing how vital to Cincinnati 
and vicinity is the matter of transportation, for it is self-evident that upon the 
facililies and the econouiies of transportation depend the future of the manu- 
fiictnring and connnercinl interesis of the eity. 

Tlie foundation for Cincinnati's greatness as an industrial and commercial 
center was laid in the days when the waterways were the principal arteries of 
connnerce and when steaniboating was at its zenith on the Ohio River. With 
the advent of railroads the city became oue of the chief railroad centers of the 
country. 

Developments of the past few years have proved the inadequacy of the exist- 
ing railrojids to care for the wonderful growth of business of the country gen- 
e;;illy. aiul this condition applies with equal force to Cincinnati and vicinity. 
I'lict'i'taiu as river transportation is and has been for years on the Ohio River, 
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the business interests of Cincinnati have therefore not failed to appreciate the 
great benefits tliat even such uncertain river transportation has been to the 
city of Cincinnati. 

Notwithstanding the frequent and often lengthy Interruptions to transpor- 
tation from low water and other causes,. the presence of the Ohio River and its 
influence upon transportation rates to and from the city have given to the 
manufacturer and the merchant an advantage not enjoyed by the business 
interests of other cities not similarly situated. 

In Its present condition, the river is and has been of great service further in 
bringing to Cincinnati her supply of coal. and timber by a mode of transporta- 
tion which is the cheapest known to man. 

Recognizing, then, the benefits of the Ohio River in its present condition, we 
submit that the great interests of Cincinnati which we represent are In a posi- 
tion to appreciate to the fullest extent the benefits which must accrue from the 
early permanent improvement of the stream, and may be permitted to urge for 
the consideration of your honorable board the completion of the improvement 
of the Ohio on a basis of a 9-foot stage at the earliest period consistent with 
good practice and substantial results. 

The importance of Cincinnati's export trade leads the industrial interests of 
Cincinnati to ask that special efforts be made to have the Ohio River improve- 
ment completed, at least simultaneously with the completion of the Panama 
Canal, so that the producers of Cincinnati and the Ohio Valley may be in a 
position to compete on equal terms with those sections already enjoying an all- 
water rate to the markets of the world. 

To all of which we respectfully ask your special attention and court your 
most careful and favorable consideration. 

The Cincinnati Industrial Bureau, 
Wm. Lodge, President, 
Will L. Finch, Secretary. 

To the Board of Einoineers for Rivers and Harbors. 



LETTER of THE AMERICAN ASSOCIATION OF MASTERS AND PILOTS OF STEAM VESSELS. 

American Association of Masters and Pilots of Steam Vessels, 

Pittsburg, Pa,, August 10, 1907, 
At a special meeting of Pittsburg Harbor No. 25 of the American Association 
of Masters and Pilots, representing 200 licensed steamboat ofiicers navigating 
on the Monongahela, Allegheny, Ohio, Great Kanawha, and Mississippi rivers, 
the following resolution was unanimously adopted : 

"Resolved: That we favor the improvement of the Ohio River from Pittsburg 
to Cairo by providing for a 9-foot channel by the lock and dam system, believ- 
ing that it will result in inestimable value to all business Interests of these 
great valleys." 

Very respectfully submitted. 

P. W. Boll, President, 
A. R. Mackey, Secretary, 
The Board of Engineers for Rivers and Harbors, 

In Session, Pittsburg, Pa, 



ijnter of the cincinnati (ohio) chamber of commerce and merchants* 

exchange. 

Cincinnati Chamber of Commerce and Merchants' Exchange, 

Cincinnati, August 10, 1907, 
Gentlemen : In connection with having a representative of the Cincinnati 
Chamber of Commerce appear before your body at its hearing concerning 
questions relating to the Improvement of the Ohio River, It Is presumed to be 
proper to submit something of written declaration calculated to Impress you 
with the great interest which the people of our community have in the work 
that has been urged to be done upon this great waterway, work which in 
promoting the Industrial Interests of this particular locality will correspond- 
ingly promote the interests and industrial development of a vast region of the 
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Yetj best iiflrt of otir CO 01) try, In Its comiiimiil of avtiitjible resoiircee r«ir 
a»ii'i«'Hmirttl, miiTprtil, and tliiib(*r prijtmcft*. wlilrh represent tHe food and fuel 
rt^iuii-otiierits and the raw mntt^rial whfch twnatltiite a great part of tbose 
thdJiiiB called for In the applicnilon of Industrlnl eiitenjriee, encouraged hf 
llunncial Invei^tment, In tlie develoirment and ntlMzation of Buch resonrees, U 
i% oo dream, bot a i>Iuin!j' demonstrnble proposition, thnt aueb a bettermeat 
of (be natnral atlvantag'eB here t^omniandeil in this wrttei*way as has bee^ 
Bsk<>d of tbe Governnjent will jleld far more than a com meusu rate return to 
tbe Government In results wlileh cnnnt for reimbursement to the national 
Intt'rests for application of public fnnd^. We do not feel that you neetl nssiir- 
anr'e from ns of the merit of such Tlewg. We do aot feel that we are called 
upon to now specialize the benetiiB which will follow the acconiplisliment o! 
pin visions for a tj-f^jot stage of the Ohio River, and the natural ly Incidental 
ln»|irovement of the Mfsslstelppl Rh-er, all without undue delajr In progrtm 
of constructive work, luaktng It (wssthle tliat the Indw^trles and con^inem 
ol this re^jion will be prepared to command a full share of the benefits belong- 
ing to It in crinnection with the g:feiit advantage looked for as resulting from 
the completion of the Paniima Canal. 

Jn snLimittlug these expreB^ions wUb our greetings to your honoraljle body, 
we do sti In fullness of conviction tliat the greatne&s of the work you have In 
hand and tts power for promoting the good of the country Is tborouglilj 
understood on your part— our aetlon now being taken under the desire to 
mo into In our claims for recogtdtion as anjnng those who are keenly coa- 
ccraed in your Inbori?, as we havp heen la anch efforts In the past and muat btt 
€X|>ected to be In the years to follow. 
Most sincerely yours^ 

0- B, MuHBAT, Executive Becreiurfft 
To the Board of E:iGiiv£j:as roR Rjvftrs and Ha annas, 

Ik Session at rnrsBuao, Pa, 



tmrm or teii ohio yallsy impbotbmeieit assogiatioh. 

CTNCTN^fATi, Ohio, August 10, 1 907. 

Gentlemen : The Ohio Valley Improvement Association, representing now, as 
It has for the past twelve years, commercial, manufacturing, and all kindred 
orpin iza lions, firms, corporations and individuals, in every city, town, and 
hamlet situated on the Ohio River from Pittsburg to Cairo, all vitally Interested 
in, and strongly advocating the improvement of the river, submits for the con- 
sideration of your honorable Board the following reasons why the Ohio Klver 
should be permanently improved on a 9-foot basis: 

The Ohio River drains the greatest freight-producing section of the Union. 
In its valley lies both the center of population and the center of the manufac- 
turing industry of the United States. 

The river in its unimproved condition and confessedly with most uncertain 
navigation carries more freight than any unimproved river in this country or 
in the world. Its present tonnage is now greater than the Mississippi and all of 
its otiier tributaries combined. These conditions together with the geographical 
location considered we earnestly believe and confidently state that within the 
first year of the' completion of the improvements, the present tonnage of tlie 
river would double and qundruple within a decade. 

Nine feet is advocated and ur^ced for the reason that years of experience by 
the heavy carriers of cnr.Lo on the river has demonstrated that to be the most 
ecoiioniical depth. On U feet the heavy products of the valley can be moved 
elTeetively and cheaply. 

Nine feet will open up to the manufacturers and producers of all sections of 
the valley a cheap and reliable all -water route via New Orleans and the Panama 
Canal to the nuuivcts of the world. 

Nine feet is further advocated and urged for the reason that the United States 
Engineer Corps has staled that the same depth can be secured and maintained 
in tlie Mississippi River from Cairo to its mouth at all seasons of the year by 
dredging and at slight cost. 

Rdtc tTgulntiou. — Tlie i)ermanent improvement of the river so that its navl« 
gation would be continuous and dependable alike for the shipi^er, the receiver. 
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and the carrier, would make it a regulator of rates throughout every section of 
the entire valley. 

In concluding this brief argument we desire to respectfully and earnestly call 
your attention to the fact that until the entire system of locks and movable dams 
(to which plan of improvement the General Govemm^it, by and with the ap- 
proval of the United States Engineer Corps, la now firmly and irrevocably com- 
mitted) is completed throughout the entire length of the river, it will only serve 
in part the commerce that is now anxiously awaiting these improvements, and 
iinleBS the permanent improvement of the Ohio River is made effective coinci- 
dent with the completion of the Panama Canal, the 6 great States bordering 
the river, who will pay a larger percentage of the cost of that canal than any 
other of like number in the Union, will be deprived to a very great extent of 
their prorata benefit therefrom, in consideration of which the Ohio Valley Im- 
provement Association asks at your hands such a recommendation, through the 
Secretary of War, to Congress, as will tend to the more rapid and business-like 
completion of the work. 

All of which we respectfully submit. 

Ohio Valley Impbovement Association, 
Per John L. Vance, President. 
J. F. Ellison, Secretary, 

To the Board of Engineebs fob Rivebs and Habbobs. 



SUPPLEMENTAL STATEMENT OF THE OHIO VALLEY IMPBOVEMENT ASSOCIATION. 

The permanent improvement of the Ohio River to a depth of 9 feet means 
more than the advancement of the interests of the people of the valley; it 
means — 

First. That an equal benefit will be given to the manufacturing, commercial, 
mining, agricultural, and all other and varied interests of the people dwelling 
along the tributaries of the Ohio, the Monongahela, Allegheny, Beaver, Muskin- 
gum. Little Kanawha, Big Kanawha, Big Sandy, Licking, Kentucky, Green, 
Cumberland, Tennessee, and Wabash, and embracing 3,300 miles of navigai)le 
water, which added to the Ohio gives a grand total of about 4,300 miles, which 
may be properly called the Ohio River system. Many of these tributary streams 
have been improved or are in process of improvement by the General Govern- 
ment. With but few exceptions these improvements do not and can not be 
expected to serve the purpose intended with the Ohio unimproved. 

Second. That vast incalculable benefit will accrue directly to the lower Mis- 
sissippi Valley (and indirectly to the upper Mississippi), and to the tributaries 
of the Mississippi. Memphis and New Orleans will be benefited as much as 
Pittsburg and Cincinnati in proportion to the interests involved. 

Third. The development of the boundless resources of the Ohio and its tribu- 
taries now lying dormant for want of means of transportation. 

Fourth. That Pittsburg, now the greatest manufacturing center in this country 
or In the world would increase its factories and its product and the factories at 
other points and they cover the country from Pittsburg to Cairo, would grow in 
nnmber and capacity until to use the language of a prominent officer of the 
BInglneer Corps " the Ohio Valley will become the workshop of the world." 

Fifth. That we shall witness no freight congestion In the basin of the great 
inland waterway systems of the Ohio and the Mississippi. 

Sixth. That freight rates will be regulated, not alone along the Ohio and 
tributary territory, but throughout the lower Mississippi Valley. The truth of 
this statement has been demonstrated on the Ohio even in its unimproved condi- 
tion. 

Seveiith. That the business which will be given the Isthmian Canal will Jus- 
tify the expenditure necessary to build It. The products of the factories of 
Pittsburg and the Ohio Valley are now found In all the markets of the world, 
but trade has been and Is hampered and shackled by want of transportation. 
With the Ohio improved the products of the valley will reach without bar the 
markets of South America, the Pacific ports, and the Orient by way of the Ohio 
and the Mississippi rivers. Barges may be loaded at Pittsburg and not break 
bulk until their destination Is reached, whether this be in South America or at 
ports of the Pacific. 
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KJfflitli, That fr<>t^!it wlTl be carried with irrefltw rejnatnrlty antf nt gt^tir' 

ilH*<NL mntrris of [rfinimuunl Importntic^ to rH int*»rewls. 

KttitU. Tlint the srrmvth of t»nftine?=w, an<t conp»xiiieiitly tonnni^e wlU eqitiii W 
ll<»t snn^ss (hot wlii^h hnn follow tnl fttid waft n»iule pcsKsible by the tniprov«(m<nt 
Of Uie i>ft«ir Ste. Mai4i* Cftimf. aoU it (inif ricttUy »«&tire9 tlie conoecUoii by i 
©f Liilse Erie and the Ohio nt the upper et\6 of tlie rlrer. 



£Cn^B OF THi uAifirrACTrtjyEBs' associatiosi or bsateb couwtt, pa* 

Bem^er Falls, Pu., August IS, in07* 
DBAS SiKB : At n ni<^tlT)s of tlie Mantifflcturers* Association of Ben vor Cottnty. 
tf!ld Au^u^t 10, myi. It \\m uiiniiiitiouery re«ohed tlrnt T, L. Ki*iiotKi>% Jamc* 
W, Rvown, E. L* Hiitrjihwm, H. P. Wliite. and C. C* Hn^pu be n rommiti^'f 
to ropreeent tbe tt.oorlritlon hofore j^oiir eominltteei to present tbi* fo)iowl!i| 
uioiuorlai and to answer »iiy duestlous your hotmrabl^ body n^^y care to a^: 

tlKMOQXAI. 

Tbe members of tJic? MnTinfurfiirers' A^floclfltlon of Beaver Coimtjf^ aii 

gaulKatfon em b mining the eiitJre maniifrtL^urhiif lutcivsf^ (n Epsiv**r Djul 

■JoQg tlie Oil to niid Beaver rivers, a froutjijrn of nbout 45 miles attt»ot$t t^utlwJj , 
Occupted by iron, sti*e!. nnd olhor timiivTfaftniing pUiiits, and O[)eriitorn In thf j 
ftrndstonct limes ton i\ clay, and coal detK>hiit», dt^ptre to call the atteiUkm «f 
your honorable Uotly (o Ui*? vital li«rH)rlanin* of the impro^^^ment of the Obltf 
River by mulcliig u 0-fcmt istasre of wntor from Pltts4mrg to Cairo. 

When we take into coosUleratififi the fnct th>il the* tonnajre of what Is kTsowii ' 
fts the "Tittshnrg UMrk-t" of wliSi?b we rm- a part, exceeds tbe combtafrf 
tonnage of New York, nbk-ngo, I'hiJjiileliildR, aTni Loudon. EnKlnnd, tlie ab**- | 
lnti> jieeesslty for ntituing our natural walerwii}!; as a mode of tmiiB£>cirtAliaB ' 
becomes nppar^nt, j 

The railroads have been utterly tillable to handle the totitiafre that baa hmi \ 
offpred thenu For loag periods some of the larFept ehippers hav^ bnd tlidr 
bu^liipss rnrtnllod frnin 10 to t»0 per cent on nffnurtt of (he rjdlrr.ji n h-^'n^r 
iiiiahle to move tlioir froijrht. That yon may know of the class of our indus- 
tries we will oiinniorato some of them: The Jones & Langhlln Steel Co., tlie 
lai-irost indopondont steel company In Ameriea, if not In the world, are erecting 
a new plant that covers over 3 miles of river front, at an expenditure of nearly 
$.'>().0<iO.(K^(): the American Bridixe Company on the east side of the river lias 
the lar^^'st bri(lj:o and strnctnral steel plant in the world, and when an adequate 
sta;:e of water is assured they will have the largest steel boat yards in tlii? 
country; the Colonial Steel Company, the larp:est independent cut crucible steel 
works in the country, have their plant on the west side of the river; the Mid- 
land Steel Company have their plant located between T.ocks Nos. 6 and 7. 
These works have been erected at a cost of al)ont $15,000,000. The H. K. 
Porter Locomotive Works, the best known mannfactnrers of narrow-gauge 
locomotives, are bnlldinj: a new plant on the banks of the Ohio, adjoining the 
American Bridire Company; the largest tnmbler works in the United States is 
sitnat<'(l near Lock No. 5. 

In addition to the above, there are a great many Industries whose tonnage 
is very large and who have been badly handicapped on accoimt of inadequate 
shii)ping facilities. Take the clay industries alone; there are over twenty 
brii'k manufacturers whose output exceeds 8,000.000 tons annually of mano- 
factored brick and in addition ship thousands of tons of fire clay. 

By making the imi)rovem(Mits asked it will enable our manufacturers to en- 
large their plants and (expand their business. There is no encouragement to do 
this now as the railroads can not handle the present output. 

The Bea\er River which drains the great valley of the same name enters the 
Ohio at Ivoclioster. Its banks are lined with manufacturers of all kinds which 
wnnld shij) largely by water if i)ossil)le. 

It is up this siii^am that a comi-any is now preparing to bnild the Lake Erie 
and Ohio Blvr'r Ship Canal to the Great Lakes. 

It is estiniat'.Ml that along this cai^al between the Ohio River and the Lakes 
the annual tonnage is 80.000,000. This includes the large towns of Beaver, 
Bor'hester, Bridgewatcr, New Brighton, Fallston, P.eaver Falls, Wampnm, Ell- 
wood, New Castle, Sharon, and South Sharon, all in Pennsylvania; Youngstown, 
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Struthers, Warren, Niles, in Ohio, all of which are iron and limestone produc- 
ing centers, making a heavy tonnage which could be better moved by water 
than by rail. 

Beaver County abounds in sandstone quarries; Beaver County sandstone has 
been specified for Government work for many years, which is an evidence of its 
durability. Our quarries could supply enough stone to build all the locks and 
dams needed for a 9-foot stage from Pittsburg to Cairo. 

We humbly pray your favorable consideration and action, not for the local 
benefits alone, but for the benefit of the Beaver Valley, the Ohio Valley, and 
the nation as a whole. 

We have the honor to subscribe ourselves, 

The Manufacturers' Association of Beaver County, 
F. N. Beegle, President, 
H. J. Booth, Secretary. 

The Board of United States Engineers Commission fob the Ohio Riveb. 



memorial of the PITTSBURG (PA.) CHAMBER OF COMMERCE. 

[Presented by Hon. George W. Guthrie, mayor of the city of Pittsburg and member of 
the Chamber of Commerce.] 

AUGUST 12, 1907. 

The Chamber of Commerce of Pittsburg, representing more than 1,000 of the 
business men and manufacturers of the city and district would, in resix)nse to 
your circular letter of invitation of July 1, 1907, respectfully memorialize your 
honorable board iu behalf of the improvement of the Ohio River throughout Its 
entire length by means of locks and dams so as to secure at all times a mini- 
mum low-water depth of 9 feet. 

The chamber of commerce has for many years been actively engaged in suc- 
cessful efl!orts to promote the improvement of the Ohio and its constituent 
streams, the Monongahela and Allegheny, and the experience thus gained has 
convinced its members of the absolute necessity for the proposed deepening of 
the river from Pittsburg to Cairo, and of the vast advantages which would 
accrue, not only to the people directly on its banks, but to those of the entire 
Mississippi Valley and of the nation generally, from the proposed improvement. 

It is understood that your honorable body has in its possession full statistics 
heretofore furnished as to the traffic of the river and that it is not necessary 
now to refer to them in detail, the object of this memorial being to present an 
argument for the improvement of the Ohio upon the abundant evidence already 
adduced and that which is patent to every careful observer of Industrial condi- 
tions in this district. 

Although the Ohio River has had certain local improvements made by the 
Government at its head and also at a few points along its course where navi- 
gation is especially difficult and dangerous, yet in so far as the heavy through 
traflSc, which can only be carried on at certain flood stages is concerned, it is, 
with these exceptions, in its primitive and natural condition. This fact and 
the uncertainty of the periods of available hijrh water, of course, greatly mili- 
tate against the growth of a regular through traffic. 

The present through commerce of the river embraces coal, steel rails, cotton 
ties, nails and other manufactures of Iron and steel, window glass, glassware 
and general merchandise carried downstream In barges and packets, and lum- 
ber, molasses, sugar, farm products, furniture, whisky, and a great variety of 
other freight carried upstream. 

Despite the uncertainty of the periods of navigation, a large business is 
done on the Ohio. 

It should be remarked that large as is the traffic now carried on the Ohio, 
Its constituent streams, and Its tributaries, It can only be taken as some Indi- 
cation of what the river business would amount to if Instead of being carried 
on Intermittently and at uncertain periods it could be pursued daily through- 
out the whole year. 

In a letter written at Pittsburg, on March 19, 1904, by Capt. William L. 
Slbert, Board of Engineers, U. S. Army, and subsequently Issued in pamphlet 
form, occurs the following : 

" The coal and other barge trafl3c on the Ohio from Pittsburg has not grown 
materially for a number of years past, and It may be said, with much «hcr 
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oi truth, that It hnfl resiched the lliuTt of (xtiTimiJenI InvoKtmeat of capital, i e^ 
to Rfiy It Ih Lan^lctrppeJ wit^i euch Irri'^nilarUlej^ Iq the seasons &s to malse tbi 
factor of pfofH El very luuvriiiln ijimlKy. Tb*^ boats crowd each other bo 
doseJy In ^ulng out of PUtslmrg on somv of the short-lived f realists that It 
would YH*i h^ uafe to start lijuit* fleets, ».*vt*M if 'ht^y were r&u\y to go, nnd, 
unturuUy, alwuyw fciieh jjrt^iit huatu 1* nmdo t<i return emj^ty bnr^e^s to Pitts- 
bvtrs bt'fortT tlii* rlvpr has fnllpn tn too low a Mn^e foi* the Hti^a^mei'!^ tliat little 
or no attempt is made to oliUitn \ipward-bound freigtit/' 

IhirlnK fh** last fmv yt'iirw, KhL[itiitr:iifE of eon J to SVw Orl**nii3 and other Mis- 
Bisslppl pmljs tium Pittsburg were much reduced bec-ttujie i»f the use of Beati- 
moot, T€»A%, otf, but the exhaastion of tbe latter has lately eoused a renewed 
demand far PiMfburg coa! which must be shipped by rher. The present cod- 
dltlofi of tbf* ther^ however^ makes It Imtiosslble for tliJa district to i>roperlj 
ffnii(>ly tlje deummt Xothluu but a O-foot etage would sothce for this purijose. 

It Is entirely safe to aspume that within a ghort 4 hoe after o iiemmtient 9- 
foot stage was provldtNci in the Ob!o frnm Its head to Its mouth, tlie pn^ent 
tonnfiKf* wimld be trebted or qiiadruiileiL 

That this result will be sorely achieved will be evident from the fact that 
navigation \s now jjiiaslble from Pltt&borg on an averuKe of only iihotit seventy- 
Dine days? in each yc^r for cnift of heavy drnft, while with the proposed im- 
provenieiit It would be carrle<l on for an average of three hundred and twenty 
dajs. Not only the incr*tasetl period of operation, but the greiiter certaiJqf 
won id vastly promote shfpmeuts on the river. 

The tramc oo the Ohio River for the year IDOC ts said to hare been 11,427,' 
ton a* the bulk of which was downstream tramc The nuinber of passengers 
carriiHi is eald to have been 4,849,06f>. This statement Is said to be very oon- 
Bervnthe. 

r«>i the year lf>02, the trnfHc is Raid to have been 12,?n2.i317 tons; for 1903, 
12,4ra,842 tons; for 1004, 10,142,551 tons, and for 1005, 13,163,656 tons. These 
flgurirs seem to Indicate the large fluctuations In yearly traffic caused by high 
or low Vp^nter. 

U Is ehihned by Pome who are well la formed on the subject that if com- 
plete and occuraie data could be secured of the entire traflic on the Ohio and 
Its trlbntarleis the total amount w^iild reacli not less tlian 20,000,000 tons, "^ 

n \.< txu fiiip^^itinjt fact that every imiiroventeht of tlie river aud of ifs coa- 
stitrent streams and tril)iitaries, the construction of each new lock and dam. 
has been followed by a substantial increase in the traffic. 

The tratlic on the .Aloiionpihela River for the year ending: June 30, 1907, 
was 11,817,128 tons. Ten years a.s;o, when the Government assumed control, 
the trallic was only about one-half this amount. 

The traffic on the AUej^heny Iliver for the year ending June 30, 1907, was 
2,583,757 tons, althouj^h there are only two locks and dams In operation on 
that stream. Ten years asro the traffic was only about one-fifrh that amount. 

'Jhc tributaries of the Ohio also steadily increased their traffic as improve- 
ments have been made upon them. 

While the business on the Monon^ahela River, which enjoys permanent nad- 
gatinn throuLrhout the year, amounted as we have seen during the last year to 
nearly 12,n00.0O0 tons, and that on the Allegheny to over 2i millions, only 
3..'M(;.:]47 tons passed below their mouths into the Ohio and through the Davis 
Island locl^s. Were the Ohio, however, deepened throughout Its course to 9 
feet tluTc is no doubt that the growtii of its through traflic would vie with and 
Buri'ass the rate of the growth of business on the Mouongahela and Allegheny. 
As proof of this it may he cited that whereas in July, 1000, because of low water, 
only 2,150 tons of freight passed Davis Island dam, during July, 1907, when 
navigation w;is almost continuous, 405,503 tons passed. This latter showing 
was also made although the rise was not anticipated and the coal sent down 
the river, aiiiountin:: to over ;H)().0'!0 tons, had to be mined and shipped In a 
hurry to take advaiUiiiTe of the navigable water. 

In July, 1002, when high water was anticipated and it lasted all month 
l,12;i,*''. Dtons of freight passed Davis Island dam. 

I»y the time the Oliio River can be improved throughout Its length many ad- 
ditional imjirovemriits will have been made in its two great constituents and 
on its tributaries. It is probable also that it will have been connected by 
canals with the Great Rakes and the Hudson River and have become an Im- 
portant link of a great internal waterway extending from the Gulf of Mexico 
to New York and Boston ou the east, to Quebec on the northeast, to Chicago 
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on the west, and to Dnliii:li on the northwest As such, its traffic upstream, 
as well as down, would undoubtedly soon vie in volume with that passing 
through the Sault Ste. Marie Canal and the Detroit River, which under the 
stimulus of repeated great improvements in navigation has been increased in a 
quarter of a century from about 2,000,000 tons to over 60,000,000 tons annually. 

It is estimated that because of the new lock about being constructed for the 
. Sault Ste. Marie Canal the traffic passing through the latter ten years hence 
will exceed 100,000,000 tons, much of which will be iron ore bound for steel 
Industries on the Ohio River. 

The opening of the Panama Canal will also have an important effect In 
stimulating traffic on an improved Ohio. 

All experience shows that improved navigation creates new river business at 
a most rapid rate. It cheapens the price of raw materials and thus builds up 
large new industries. In 1886, the River Main, between Frankfort and 
Mayence, Germany, was deepened from 6 to 12 feet, despite the opposition ol 
the railroads on its banks. Two years thereafter the river traffic had increased 
100 per cent and the railroad traffic had been largely augmented. United 
States Consul-General Mason on December 10, 1897, also reported as to this 
matter, as follows: 

" That the river traffic, which amounted to only 150,000 tons annually before 
the improvements were made, increnro.l to 1,693,112 tons In 1800, while the 
traffic by rail, which amounted to 930,000 tons in 1886, increased to 1,630,229 
tons In 1896, being almost double what it was 10 years before, when the rail- 
roads had a practical monopoly of the freight business of Frankfort." 

It will be noted that the river business increased over 1,000 per cent in the 
10 years after the navigation was improved. 

Already great new industries are being established on the banks of that 
portion of the Ohio River Just below Pittsburg, which is now being improved. 
Among these are the great new plants of the Jones & Laughlin Steel Co., the 
Midland Steel Company, the American Bridge Company, the Phoenix Glass 
Company, the Colonial Steel Company, and the Riter-Conley Manufacturing 
Company. 

The tonnage of the Pittsburg district is increasing by leaps and bounds and 
has already reached mammoth proportions. Not including freight in transit it 
was estimated in 1006 at 122,000,000 tons. Vast as it is, and rapid as has 
been its increase, greater results could have been achieved had not the growth 
of the district's industries been greatly hampered by the lack of full trans- 
portation facilities by rail and water. 

One of the largest coal companies in the world whose mining properties are 
situated in this district reports that it has been impossible to secure more than 
70 per cent of the cars needed to accommodate the capacity of its mines now 
opened. As a result its output has been curtailed 30 per cent while the opening 
of new mines has been prevented. 

The proposed improvement of the Ohio to Cairo and its connection with the 
Great Lakes would result in the great expansion of this and many other indus- 
tries of the Pittsburg district and other sections connected by this waterway, 
the growth of which have been similarly hampered by the lack of proper trans- 
portation facilities. 

The time has passed when we can afford* to proceed at the same leisurely 
gait which we have thus far been taking in the matter of the improvement of 
our rivers and every year's delay in this work is costing the American people 
many millions of dollars. Our railroads by the confession of their chief owners 
are unable to deal proi>erly with the trafUc offered them. James J. Hill, presi- 
dent of the Great Northern Railroad, stated that in ten years while railroad 
building has increased only 21 per cent, business has Increased 110 per cent and 
that It will require an exi)enditure of $5,5(X),0()(),000 by the railroads in five 
years to enable thorn to proi)crly handle the business. 

He further declared that a 15-foot canal from St. Louis to New Orleans would 
do more to relieve the entire Middle West and Southwest than any railroad 
that could be built. 

We have no hesitation in declaring that the proposed Improvement of the Ohio 
would afford as much or more relief to the businesses of the country generally. 

President Roosevelt in his letter appointing the National Internal Waterways 
Commission, said: 

"It is conmion knowledge that the railroads of the United States are unable 
to move crops and manufactures readily enough to secure the prompt trans- 
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^Jf m miiiiim or thx Oakland board or trade, pirrsBURa, pa. 

August 12, 1907. 
^^^.cLiid Board of Trade of the city of Pittsburg, in answer to your 
-"^rt^r of invitation under date of July 1, 1907, most respectfully suIh 
^^ accepts with pleasure another opportunity of raising its voice in 
improvement of the Oliio River by a system of locks and dams 
»nTg to Cairo. 
LX^ as previously expressed to the Ohio River Improvement Associa- 
^t^ers of the United States Senate, Members of the House, and also to 
"^^^oessors, is now more than ever in full sympathy with the continued 
Lin being made, and desire to emphasize the urgent necessity of the 
^X>ted building of the dams successively, and most sincerely urge the 
^^ importance of immediately deepening and maintaining the channel 
^ It waterway, the Ohio River, so that there shall be a continuous 
tX least 9 feet of water at all seasons of the year in said channel. 
^^fa^«it can we say to you that has not already been ably and forcibly said 
^ demonstrate more fully and clearly the inestimable importance of 
and maintaining the channel as above asked for of that great natural 
''Sliway? We say, inestimable importance. Do you ask importance to 
^^^ To the people of western New York? No! To the people of western 
^^^^^"v-ania? No! To the. people of West Virginia? No! To the people of 
£^ ^*''*^S» the greatest industrial city of the world, and one the Government, 
^^,^,^^^«ding help, never called upon in vain. Oh, no ! No ! The inestimable 
(^,^^^J-^-xice will be to the United States Government itself. 
VfeVj^ X>lea to you is not suggested from sinister or selfish motives nor our 
Y^ ^c>f the importance of the improvements above referred to so narrow as 
lO ^^ <ionfined within the States above mentioued. 

x^owever commercially important the Ohio River has been, is, and ever will 

w^ lo the people of western New York, western Pennsylvania, and West Vir- 

\;VaVa, distributed as they are over 18,000 square miles of fertile and productive 

agricultural and mineral territory, and for years affording commercial inter- 

Qourse between those States, some of the most prosperous States of the Union, 

and which in connection with the Mississippi River, furnishes the only outlet 

by water for the commerce of those States to the sea, yet the conrniercial 

Importance to those States and all others bordering on the Ohio River and its 

tributaries is insignificant when compared to the superlative importance it will 

be to the nation when the Panalna Canal shall have been finished and opened 

for traffic. 

The expenditure of the public funds by the United States Government or any 
other nation for the betterment, protection, and maintenance of its national 
road and water highways, is not only a great benefit to its people commercially, 
hut also of far reaching importance to the Government in times of emergency. 
The commerce now carried on the valleys of the Monongahela, Allegheny and 
Ohio is and has been steadily increasing year by year by such tremendous 
strides as to many would seem incredible, and is of such a character as may be 
urgently required by our Government when least expected. Would it not be 
well for this Government as a matter of public policy to put this waterway into 
the highest possible condition of effectiveness at once? Should the time ever 
come that the Government may require on short notice for use of her coaling 
£,tatlons or other Pacific possessions or dependencies the products of the mines 
and mills of the above-named valleys, and what is known as the Pittsburg dis- 
trict, the way will then be open for the delivery of the same to the Gulf of 
Mexico at least without breaking bulk and in quantities that it would be simply 
impossible to deliver by any other route so quickly. Would not this improve- 
ment be in harmony with the policy of internal improvements hitherto pursued 
by. this Government? Would it not be good statesmanship and within the 
province of Congress to prepare for emergencies and for future as well as the 
present welfare of the nation, its interests, advantages, and protection? You 
have been or will be shown very shortly the immense tonnage now conveyed 
annually over the bosom of this great water course in its natural condition. 
Could you could anyone conceive today what the tonnage would be were the 
Ohio River kept continuously at a navigable stage of 9 feet of water from 
Pittsburg or Cairo? The possibilities are so very great that any estimate, 
however tremendous It might be, would more than likely fall far short of 

26117— H. Doc. 492, 60-1 9 




*l{inr^1 si<$7, nviitrfif^ tons menthlf , 3^ Ml above. 19Q3-19(r7« areragG tone TnouUilf, SS.sm btlovr. 



STATEMENT OF THE JAMES REES AND SONS COMPANY. 



Gentlemen : In accordance with the pnblic notice received by our firm of 
July 1, 1907, signed by H. C. Newcomer, Major, Corps of Engineers, we desire 
to submit our views as manufacturers of marine craft for inland waters, also 
as owners of such craft, the imiK)rtance of having the Ohio River improved by 
canalization so as to give a navigable stage of 9 feet of water throughout the 
year. It would simply be impossible to estimate the great benefits derived and 
encouragement it would give to the further development of Industrial enter- 
prises throughout the extent of this great valley, and the use of the waterway, 
and by its terminals and relations to the different lines of transportation, in all 
directions, would be combining advantages unequaled in this country or, we 
mifrbt say, the world. 

It hns been estimated that the annual freight movement on the Ohio River 
Is 12,(i(J<),000 tons, and with its eleven navigable tributaries 25,000,000 tons, and 
this with the river almost unimproved from what nature gave it, besides having 
artiticial obstructions put across the main channel of the river, which has 
greatly curtailed the channel and impeded the safety of its navigation; also, 
owing' to the cutting down of the timber along its banks and the watersheds 
which feed it, the rise and fall was much greater and the limit of its days of 
safe navigation lessened very materially, so that to utilize this great water- 
way in accordance with its needs at the present time it has become almost 
imi)erative upon the Government for its protection and in the interest of the 
people of the United States that it should be improved so as to give continuous 
navigation throughout the year, as it is not only the people of the States bor- 
dering on this waterway, but the people of the whole country, who will be 
benetitetl by the opening of the Ohio River as an avenue of commerce through- 
out the year. 

It has been said that navigation on the river has deteriorated. Some changes 
may have occurred, but to no great extent. It was in 1811 that the first steam- 
boat, the New Orleans, was built and plied upon its waters, the tonnage of 
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^hich was 40 tons, and every year It steadily Increased, and in the year 1875 
the steamboat Paragon delivered 1,450 tons of freight In forty-six hours from 
Cincinnati, on a 6-foot 4-inch stage of water in the river. 

In 1854 the first stem-wheel towboat was built to tow coal to the lower ports. 
The capacity at that time was 25,000 to 80,000 bushels of coal for a boat, 
while at the present time it is about ten times that amount, and we frequently 
read in the papers of the great towboat, the Sprague, passing some of the lower 
ports on the Ohio River with over 750,000 bushels containing over 50,000 tons. 

It may be true that some character of freight has grown less, and some 
deterioration in this kind of river transportation; but it has been because of 
the change in the location of the manufacturers along the different railroads 
that afforded switching facilities, and thus avoided the expense of hauling to 
the river, and now that those facilities are being curtailed and locations of that 
character getting scarce, and the great congestion that has occurred in the 
great freight-producing centers have again caused the people to loolc to the 
importance of having all the great natural waterways improved, that they 
may reap the benefit of this cheap and quick method of transportation ; besides, 
by so doing it is the great regulator of freight rates to all parts of the country. 

No one can foresee or foretell the future of the great advantage this improve- 
ment would make. We know that a continuous business could be maintained; 
that regular transportation arrangements would be made. New cities and new 
terminals along its banks would rise, and through these terminals connections 
made by new and the different railways to all parts of the country. New 
transportation lines put upon its waters of all kinds and descriptions not only 
reducing the freight rates to the different sections, but would afford great relief 
to the present railways that are now congested, owing to the lack of facilities 
to handle the accumulation of freight on the different branches and switches. 
New manufactures will line its banks from its headwaters to the mouth, which 
will require this waterway to move part of what it consumes and produces. In 
conjunction with this it may not be amiss to give you the difference in time of 
transportation that has occurred from McKeesport to Pittsburg within the last 
year, a distance of 12 miles, as it has been said that the transportation by water 
is much slower than by railroads, and on that account it is preferable to the 
^ shipper, which is a great error. It is very rare that a shipment by rail will 
* reach city of Pittsburg from McKeesport under six days, and last year we had 
one shipment that took fifteen days from the day it was shipped until we re- 
ceived it, although we endeavored to trace same. 

By steamboat a shipment was made at 9 o'clock, and in less than one and one- 
half hours it was on the wharf for delivery. A shipment made by water from 
Pittsburg to Cincinnati will reach the consignee in fifty-four hours from the 
time of the departure of the boat, and the consignee can always tell within a 
lew hours when he will have his goods, and at the rate of freight fully one-third 
less than by railroads. 

Therefore, taking the situation as it is, with the handicap put on navigation, 
we believe it is, and has maintained its own with the improved railroads In 
transportation of freight not only quickly, but cheaply, for the past fifty years. 

We also believe history will repeat itself; and who can say that the Govern- 
ment may not at some future time be in great need of this great waterway 
for the building of light-draft war vessels, submarine torpedo boats, and tor- 
pedo-boat destroyers, as during the late civil war, and within the limits of 
this city monitors were built and sent by way of the Ohio and Mississippi 
rivers to the Gulf. 

On the banks of the Ohio River and Its tributaries in the State of Pennsyl- 
vania alone there exists structural manufacturers that have greater facilities 
for building and constructing these light vessels than the combined shipbuilding 
interest of the Atlantic coast and In case of emergency could be used for this 
purpose, and by the improvement of the river and the connection with the 
Great Lakes by the canals now contemplated or under construction it would 
afford to the Government the means of transporting these vessels to the lakes 
or to the Gulf and seacoast at will, thus affording another great protecting arm 
for its defense in time of need, far away from the danger of the guns from the 
fleet of the enemy and almost at the doors of the manufacturers which pro- 
duce the materials to build these vessels; cost of plants complete estimated 
at $30,000,000. 

At the same time we deem it of great importance for the protection of this 
great waterway when improved that through the Government the different 
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States, ctnmtles, cities, and boroiiRhs sliouia be pompelled to protect the ^ 
proaches^ so tbat facilities amy be afforded the people to reftch the river, ri 
WG find tht^ rail roads, by having right of way Find the use of emiuent domiUa, 
»long the uatiiral wnterwaya are destroying thei^e npp roaches and it will be- 
ome linixjsslble to reacb the rlveT without trespassing on tbe vested rl;2:lit8 
'of these corporations, which will be a (^vat detriment to the free nee of ithli 
great highway, and that some protection shonM he given to the banks between 
tbe high and low water mark that will be permanent and a benefit to tbe pub- 
lie In the future. 

We believe it only needs the canal Issatl on of this river to demonstrate the 
mighty indostrial and financial benefits that must Inevitably follo%Vt as tbe 
grent Industrial enterprises tbat have been const rncted and in coiirse of con- 
BtrtictloD for tbe past three years give a faint Idea of what \s for thcom Inge in 
the future wheu the river Is placed In condition to be utilised throughout the 
year. 

The Jones & Lan^blln Steel Conifiany, who tran^i>ort the coal from their 
mlueg CO miles up the Monoutjahela River, passing throujEb three locks at a cost 
of 4 cents [ver ton, are now, owing to the present improvement made by the 
Government, erecting a very large addition to their already very large plant on 
the banks of the Ohio Itlver, IS miles below the city of Pittsburg, to be In op- 
eratiou by March, 1P03, The consumption of fuel for this new addition ia 
CBtlmaied at l,ti(iU tons per day, and it Is contemplated that 2,000 tons per day 
of the itrodnction of this plant will be transjiorted by the improved river, to 
their plants located in this city* They also have under contract towboats iiad 
barges to move tbe product of their mines and furnaces for this new plants 
wliich will require a stnge of water of over 8 feet to allow free aud un interrupted 
pa$;$n^e to and from their mills and mines. 

It has been universally coucetled by mitrine archlteets and navigators to this 
CO an try and In the old world tlmt our systcio of uavlgatlon aud the Immense 
tonnage we are able to hamlle with our jxiwerful tovvboats on onr western 
rivers, is unexcelled in any part of the world, and affer an invest igatiou by 
many pniminent engineers and navigators It has been recommended for India. 
. Asia, Africa, aud South American waters, and within the past year Mr, John 
Ward, ma na ring owner of Denny & Sons, of Dumbarton, Scotland, one of the 
very ]or.L:i."?il sliiE^htriMni- |i]iimIk In tluU rontilcy, was railed Upon to hnild one 
of our Western river storn-wheel steamboats for India, having received the 
report the engineers made of their visit here, investiirating the method of 
traiisi)oitation on onr rivers. He thought it was impossible for river craft to 
do what it was chiimed, and that it was impossible to transi)ort freight by water 
as clieajily as given liim, and that it was simply impossible to navigate on our 
rivers safely and cheaply if there were artificial obstructions in the river, as 
rei)orte<l. 

He came to America on his vacation to spend a week or perhaps ten days, 
and one day was to be a visit to Pittsburg. We were notified of his coming, 
and we arnin;::ed to show him all that was possible in Pittsburg in one day in 
re^'aid to boats and navigation, and wlien he came he visited our boats, traveled 
on onr towbo.its, and was u\) the river and dow^n the river. In fact, his visit 
was over seven days in I'ittsbnrg, and when he loft he remarked: "When I 
came I thonght it incredible, but I saw for myself and am convinced It is mar- 
veions. I can not carry it all with me, and I will come again. Your boats and 
methods of navigjition are far ahead of anything I could conceive, and when the 
river is improved, as your Government is now doing, what a great and pros- 
perous country it will be along its banks." 

'Phe (Government through its very able Corps of Engineers has demonstrated 
by the building of Davis Island dam and those now almost completed between 
Pittsburg and the month of the Heaver what can be done to give uninter- 
rupted navigation, and manufacturers are seeing what great advantage it is 
and will be if imi)roved as it is ('ontemi)lated it will be. 

The different packet lines which are now unable to have their boats reach the 
city will be able in the best and most prosperous season of the year to complete 
their trips and afford to the tourists and people who desire to seek a few days 
vacation for health and pleasure at very little expense above what they are 
now paying for board a ride on the Ohio River, the scenery of which is unex- 
celled by the Rhine or Danube. 

We therefore recpiest in the name of the people of this great country that 
you will report to Congress the importance of having the Ohio River improved 
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BO as to give an uninterrupted stage of water of 9 feet from Pittsburg to Cairo, 
at its mouth at as early a date as possible to complete same, by the people, for 
the benefit of all people. 
Respectfully submitted for your consideration. 

James Rees and Sons Company, 
T. M. Rees, General Manager, 

The Boabd of Engineers fob Rivers and Harbors. 



SUPPLEMENTAL STATEMENT OF THE JAMES BEES AND SONS COMPANY. 

Gentlemen: Having submitted a paper at the public hearing held in Pitts- 
burg, Monday, August 12, 1907, we desire to submit additional matter on the 
subject, as we deem it important that some few facts omitted in the previous 
paper be now submitted on " navigation," its perils and expense In holding 
vessels for use In the river, which is a heavy tax on the navigation Interest 
and the consumer in the end. 

The present method in holding coal in the harbor until the water rises suffi- 
cient to transport same to the lower marljets requires at least an investment of 
fully 50 per cent in barges or floating craft more than would be required if there 
was uninterrupted navigation by low water. These crafts are loaded and held 
in the various landings, which usually averages, almost every year, from four 
to six months, and we have known barges to be in landings over seven months. 
One great item of expense in connection with this is the lines required to hold 
same, which has been estimated as thirty coils of 2-inch diameter manila line 
for every 100 T)arges, held every six months, as the water is impregnated with 
acid and minerals, which makes the lines utterly worthless in six months for 
holding barges, and it is an expense to try and save same, when a little rain 
falls, by taking them in and then putting out again. 

The cost of holding barges and boats in the landing and pumping same is 
$15 for barges holding 15,000 bushels of coal and $25 per month for boats hold- 
ing 25,000 bushels of coal, and when there is any great amount of pumping 
required by a boat leaking badly there is a charge for extra pumping. It can 
be safely said that it will average over half a cent per bushel held every year, 
during low water, and the amount held every year will average fully 10,000,000 
bushels. 

The transportation of coal at present is very dangerous, as rises in the river 
are very spasmodic, and when sufficient water comes to allow the coal to go 
out, the harbor being full of towboats in all the various landings, and hitched 
to their tows, they start out, and by the time they are well under way they 
will be found so close to each other that it is simply impossible to avoid colli- 
sions, and much loss of property occurs. Besides, an accident befalling one 
of the boats in the lead precipitates other accidents to boats following so close, 
as it is impossible to avoid the danger in front, and quite frequently a loss 
from $10,000 to $15,000 occurs, and this loss of property does not always occur 
without entailing a loss of life or maiming for life one or more of the crew 
on the boats and barges. 

We have known of several rises in the river, when the harbors were congested 
by numerous boats and barges, of boats breaking loose above and sweeping 
down on those below and entailing a loss of over $150,000 in less than one day. 

This dangerous congestion of the harbor would cease entirely with the canal- 
ization of the river, giving an uninterrupted navigation of 9 feet, and would 
reduce the existing danger very materially to all floating craft, as there would 
be no necessity of barges being held in the landings and crowding up the har- 
bor so that it is almost impossible to pass. The coal would be transported 
regularly, making at least four and five trips to one that they now make, and 
it would also avoid the necessity of going out on high water with excessive 
tows, and would thus avoid the dangerous cross currents in passing through 
spans of the very many bridges now obstructing the free and easy navigation 
of the Ohio River. 

The cost of towboats to transport barges to the lower markets could be re- 
duced in cost fully 25 to 40 per cent, and the reduction in the running expense 
would be fully 20 per cent. Also the consumption of fuel used on these boats 
would be reduced from 25 to 40 per cent, as it has been found that in the 
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ordluary stage of water, of 10 to 12 feet, that the towboats at 18 and 20 
lnebt*si dhimeter of cylinder are qnlte capable of handling all tbe barge» 
that should be put on a boat to navigate between PlttaburK, Cincinnati, and 
Louisville and are more snceessfu! than tboae of 22 and 24 tnchee diameter of 
cylinder^ as It is only when the river is at Its highest stage and lacrejised cur- 
rent and they are compelled to rimh the taking out of coal to reach the mar- 
kets and taking the additional riik that the lareer boats have any advantage 
due to their increased power. 

There cau be no question whatever as to the coal towtng trade, If the river 
was improved, that It would not ooly be a great anvlng of capital and labor 
and general expense, but would very materially reduce the cost of fuel to 
the consumer, and wonld nlm greatly reduce the danger of loss of life and 
proijerty, 

The Banje may Justly tie said In regard to the freight and passenger trade. 
Every lauding, city, mill, and manufacturer established aloni; tlie banks of 
the river and terminals could rely on receiving freight regularly and almost 
at a stated hour when the boats would land. The traveling public could there- 
fore be accomraodated with ease and comfort, so they could secure rest and 
recreation at will at any season of the year, as the expense of the boats would 
be less In pro(wrtion to the Inf^reiised rwelpts. Capital could be Insnred a 
profit on the Investment The danger of rubbint and breaking of the frame, 
timbers, and the bottom of the vessels would be lesseneil, so that Instead of an 
annual tax of 10 to 15 per cent, as now exists regularly, on the cost of the 
vess^el it would be reduceil to *J. «^r H pi>r cent. The coat of tlie atmual expense la 
salary paid to the crew and officials of the various companies would be fnlJy 
6 to 10 per c™t saved to the res^l owners on their Investment at the preamt 
time, which is a constant and annual Iosb to every company now In the trans- 
pi^rljition bnslncsB on the Ohio Btver, owing to the lack of water to give un- 
interrupted navigation for more than six months In the year* 

A« we hiive previously stated. June, July, and August to the freight and 
pap*i<^nger trade are worth more than all the balance of the year, as these 
months are their harvest, and to suspend for a few months during the best 
season of the year Is a hardship and tax on vessel owners that they have be^a 
hoping to be relieved of for over twenty-five years, as the establishment of 
Davis Island Dam raised their hopes that the Government — who had so long 
ne-I(Mt('(l tilt' inland waterways — would now speedily improve it, so it could be 
utilized to its full extent. 

T]m suspension of navigation, diverting the trade to other means of trans- 
portation, means considerably more than the time navigation is suspended, as it 
tafos (lays and months to have tliose that would lil<e to patronize and prefer 
the water transportation to again give part of the trade to the river. Some 
of tlie sliippers have been severely punished by the railroads for so doing, as 
they have many ways of inflicting punishment, such as classifying, withholding 
cars, delivering, etc., that makes it unpleasant for them, all of which would 
not occur if navigation would not be suspended. 

It can be truly said that the life and soul of the navigation interests of the 
Ohio Valley are now depending on the canalization of the Ohio River to give 9 
feet of water from its headwaters to its mouth, as it is impossible to retain 
capital in a line of business that remains idle so long and preventing a just 
and proper return simply because they are not able to use the natural waterway 
owing to lack of sutticient water. 

We referred in our previous paper to the use that could be made when the 
river is improved — in case the necessity might arise — to the building of light 
war vessels, and we will submit you herewith the draft of some of these vessels. 

The draft of torpedo boats like the Talbot and Gain when complete, ready 
for service, is 5 to feet. 

The maximum draft of torpedo-boat destroyers is 7 feet 8 inches. 

The draft of the second-class battle ship Indiana was 9 feet 9 inches, without 
machinery or guns, when launched. 

The draft of light-draft cruisers, like the NashviUe, when launched was 7 
feet 6 inches forward and 9 feet 6 inches aft. 

Therefore, when the river is improved at no time would it be Impossible to 
not float any of the vessels above named to the mouth of the river, wh«^ guns 
and machinery could be installed. 

Hoping we have not intruded too much upon your valuable time, and If there 
Is any further information desired on any subject pertaining to navigation, cost 
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of yessels, etc^ on the Ohio River, we will be pleased to give yon all within 

oar power. 

Yonrs,. respectfully. 

James Rebs and Sons Company, 
T. M. Rees, Oenena Manager. 

The BOABD OF United States Engineers fob Rivebs and HABBOBa 



STATEMENT OF B. F. JONES. 

Gentlemen of the Boabd: I did not expect to be called on, and therefore 
have no prepared speech. 

The necessity of additional transportation facilities to the mannftictnrer is 
becoming more apparent each day. The railroads of this country did not real- 
ize the vast growth of the manufacturing interests at first, and when they did 
realize it the increase in production had gone so far beyond their carrying 
capacity that with their very best efltorts they have been barely able to keep 
ahead. Every plant in this district and other parts of the country is increasing 
its production daily, and some method must be discovered to take care of this 
added production. I am informed that where canals have been built in com- 
petition with railroads the increased transportation facilities instead of reduc- 
ing the revenue of the railroads have increased it Canal transportation is not 
intended for the finer grades of material, but is confined to the material of large 
bulk and comparatively low value. This kind of material can be taken care of 
much better by canal transportation than it can by railroad. 

One other point we of Pittsburg district and the Ohio Valley must take into 
consideration — that to-day great plants are being built at the lake shore, where 
ore can be delivered directly from the boats to the furnaces, materially reducing 
the cost. To hold the supremacy, of which we are so proud, this district must 
have some way of gettinj? their raw materials, if not as cheap, at least more 
nearly so than the rates are to-day paying, and the 9-foot stage is a step in that 
direction. 



statement concerning the wealth and prosperity of the wheeling 

district. 

[Furnished by the Wheeling (W. Va.) Board of Trade.] 

The Wheeling district is one of the most prosperous and progressive com- 
munities in the Ohio Valley, and its interests will be most materially aided by 
the improvement of the Ohio River. Wheeling merchants and manufacturers 
keenly realize the advantages to be gained in the way of lower rates and 
improved transportation facilities by waterways navigable all the year round 
and have actively and energetically supported the propaganda of the Ohio 
Valley Improvement Association. They have given freely of their time and 
money to aid this cause and to impress upon the Government the importance of 
improving this great natural highway so that it could be used every month in 
the year. The representatives of our people in Congress have ably reflected 
our sentiments on this question, and it is our earnest hope that tie work which 
has been so well begun may be pushed to completion. 

A few facts regarding the wealth and prosperity of our community and the 
claims it makes for consideration in the proper solution of this question may 
be set down here for the information of your honorable body. 

The Wheeling district embraces the city of Wheeling, of nearly 50,000 people, 
and the tributary suburbs within a radius of 20 miles in West Virginia and 
Ohio. The suburbs include Wellsburg, Benwood, McMechen, and Moundsville 
in West Virginia; and Mingo, Brilliant, Martin's Ferry, Bridgeport, Bellaire, 
Barton, and St. Clairsville and other towns in Ohio. These are all connected 
with Wheeling by trolley, and the whole system will aggregate about 130 miles. 

Bulletin No. 44, Census of Manufactures for Virginia and West Virginia, 
Issued last year, give some idea in figures of the prosperous condition and 
steady growth of our industries. The statistics given in this document cover 
the first half of this decade and show that between 1900 and 1905 the number 
of Wheeling's establishments increased from 178 to 196, or 10 per cent; capital 
invested, from $12,274,707 to $18,227,622, or 48.5 per cent; wages paid, from 
$2,678,530 to $3,842,659, or 43.3 per cent; cost of materials used, from $8,405,903 
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to $1^,806 J^, or 64.3 p^r cent; value of prodnetB* from |1G ,074,345 to 

i2?*,2t>7,4T5* or 54.6 per ceut. This record of growth nud nchlevement is for 
WlieelUig alone; tbe figures for the whole fllfitriet would more than double them, 

Onr Interests ure diversified t\nd our manufacturers tnrrs out a great variety 
of prr>dnct8i, but the iron and Bteeel, coal, glass^ tobacco, and pottery industriefi 
are well In the lend. 

In the li*OQ industry alone about 17.000 men find employ tueut in Wheeling and 
Its 8U fo urbs. The coacern s t iicl ude such 1 n rge and prosper on e 1 ndepen dent 
plants as tbe LaBelle Iron Works, the Wheeling Steel and Iron Works, and 
the Whitaker-Gleaaner Coiiipany* while tlie tJulted States SteeJ Corporation has 
larjffe concerns at Mingo, Mnrtln'a Ferry» Bella Ire, and BcnwufHl* It bas been 
epitinirtted by a careftil canvass that the Iron and stee? mills of the district bate 
a 4hilly capacity worth at least ^275.000, with a dally pay roll reaching almost 

The mining industry, which has been so sipially aided by waterways, 
flourishes In the Wheelloir district. Within a radius of 2i) miles of Wheel lug, 
on both sldee of the river, there are a stcore or more of mines which euiploy 
over 13^000 men. Much of tbis coal Is used In our local Industries and a great 
deal shipped to lake ports and other points. There are still many acres of 
coal Inndfl tu tbla section untouched, which would be rastlj' benefited by open 
navii^ation all the year roimd. 

The Wheel !n]^ district ha*? a dozen large glRsa plants, turnlnj;? out products 
tliat go to all parts of the country. Two of tliese are anions the lartresFt in the 
United States, Nearly 4.000 fjersijus find employment in the»e plants, 

Tbe tobacco industry has always t^een a large one !n Wheeling, which Justly 
lays el aim to the honor of be Ins: the home of the stogie. Three of tbe largest 
concerns In Wlieellng glTe employment to nearly 1,300 people, while several 
hundred find employment In smaller factories. 

The pottery industry has grown to be an Important one, and Wheeling wares 
find re:idy sale in ail domestic njariiets and at mtUG foreign points. In th^ four 
isirtre plants in the Wheeling district about 1,200 people are employed and the 
business ia growing in extent and importance. 

Aside froui these Wheel inj^r indtis tries the Wheeling district boasts many 
others. For instance, we make tbe sacks for Plllsbury'a flour. We make tools 
for the Panama Cana?. We make CRBlng for the East Elver tunnel. We have 
om- nf tlip U'w liT3 can cominttloj^ nulstft*' of tin' tin c,in trust. We have 
hridire works whiob sell their products as far apart as Alabama and Maine. 
We make metal ceilin?:s that go everywhere. We turn out leather and calico, 
that are staples in these markets and have been for fifty years. We have 
pMCkinix houses, preserving plants, stamping works, breweries, and a host of 
other industries which do a thriving business and which attest the advantages 
that manufacturers may find here. According to expert estimates our annual 
tonnage in and out runs to 5,300,000 tons, or over 252,000 cars. 

Our commercial importance is reflected by fourteen solid banks with an aggre- 
gate capital of $2,387,000 and deposits of $22,000,000 in round numbers. The 
tntal volume of banking business has doubled in the past six years. Our 
clearings liave steadily increased and last year reached the total of $53,000,000, 
an increase of 30 per cent over 1005. The average daily clearings increased 
from $108,351 in 1001 to $170,052 in 100(5. 

Wheeling is the commercial center of the State, and its wholesale trade will 
aggregate $25,000,000 annually and its retail will run about one-half that sum. 

That all of our manufacturing and commercial interests would be benefited 
by river improvement can not be doubte<l. It would mean lower freight rates. 
(piicker service, and consequently increase trade and tratfic. In the cheap 
transportation of manufactured articles and tlie expeditious assembling of raw 
materials it would prove a tremendous advantage to our merchants and manu- 
facturers, and the beneticeut el^'ects would be felt by everyone in the commu- 
nity. The volume of business on waterway and on railroads as well would be 
increased many fold by the additional impetus given to our trade by river 
improvement. 

It has been set forth in this paper how much Wheeling has done in five years. 
With the Ohio River navigable all the year the figures given would in a short 
time look small and our present boasting seem vain. 

R. B. Naylor, 
Secretary Wheeling Board of Trade. 

The Board of Engineers for Rivers and Harbors. 
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